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THE  LEADING  EDGE  IN  PRINTERS 

ONE  GREAT  LINE.  ONE  GREAT  WARRANTY 

Finally,  there's  one  full  family  of  printers  that  covers  every  business  or  word  processing  application—     ^^^ 
all  from  C,  Itoh,  a  company  known  for  packing  more  product  into  less  price;  and  all  distributed         ^ 
exclusively  by  Leading  Edge,  a  company  known  for  searching  out  and  providing  that  very  thing.        |p 
Which  means  that  one  ca  1  to  one  source  can  get  you  any  printer,  any  time  you  need  it,  for  any  purpose.  " ' 
All  backed  by  a  full  years"  warranty  from  Leading  Edge.  ITry  that  on  any  other  line  of  printers.) 


■    THEPRO^S. 

The  Prowriters:  business  printers—and  more.  The  "more"  is  a  dot-matrix  process  with  more  dots.  It  gives  you  denser, 

correspondence  quality  copy  (as  opposed  to  business  cjuality  copy,  which  looks  like  a  bad  job  of  spray-painting). 
<  Prowriter :  120  cps.  80  columns  dot  matrix  compressable  to  136. 10"  carriage.  Parallel  or  serial  interface. 

Prowriter  2:  Same  as  Prowriter,  except  15"  carriage  allows  full  136  columns  in  normal  print  mode.       s;__^___^ 
^  Parallel  or  serial  interface.  §S^ 
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-      ^  THESTAR.  ' 

The  Starwriter  F-10.  In  short  (or  more  precisely,  in  a  sleek  6"  high,  30-pound  unit),  it  gives  you  more 

of  just  about  everything-except  bulk  and  noise-than  any  other  printer  in  its  price  range.  It's  a  40  cps  letter-quality 

daisy-wheel  with  a  bunch  of  built-in  functions  to  simplify  and  speed  up  word  processing. 

It  plugs  into  almost  any  micro  on  the  market,  seria  or  parallel. 
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THE  MASTER.  ! 

The  Printmaster  F-10.  Does  all  the  same  good  stuff  as  the  Starwriter  except  at  55  cps,  the  Master  does  it  faster. 
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PRINTM^ER  F-ra 


Distributed  Exclusively  by  Leading  Edge  Products,  Inc..  225  liirnpike  Street,  Canton,  Massachusetts  02021. 
Call:  toll-free  1-800-.343-6833:  or  in  Massachusetts  call  collect  16171 828-8150.  Telex  951-624. 
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IF  YOU'RE  WAITING  FOR  THE 

PRICE  OF  WORD  PROCESSORS 

TO  FALL  WITHIN  REASON, 


|^g^Qn| 


Everyone  expected  it  would  happen 
sooner  or  later. .  .with  vVordPro  PLUS'" 
it  already  has!  Now  all  the  marvelous 
benefits  of  expensive  and  advanced 
word  processing  systems  are  available 
on  Commodore  computers.  America's 
largest  selling  computer  line.  WordPro 
PLUS,  when  combined  with  the  new  80 
column  CBM  8032,  creates  a  word  pro- 
cessing system  comparable  to  virtually 
any  other  top  quality  word  processor 
available— but  at  savings  of  thousands 
of  dollars! 

TM  WordPro  is  a  Registered  Trademaf  k  ot  Proiessional  Software,  Inc.  WordPro  was  writlerr  by  Steve  Punter. 
Ail  specifications  subject  lo  change  without  notice. 


New,  low  cost  computer  technology  is 
now  available  at  a  fraction  of  what  you 
would  expect  to  pay.  This  technology 
allowed  Commodore  to  introduce  the 
new  and  revolutionary  CBM  8032 
Computer. 

WordPro  PLUS  turns  this  new  CBM 
8032  Computer  into  a  sophisticated, 
time  saving  word  processing  tool.  With 
WordPro  PLUS,  documents  are  dis- 
played on  the  computer's  screen.  Edit- 
ing and  last  minute  revisions  are  simple 
and  easy.  No  more  lengthy  re-typing 
sessions.  Letters  and  documents  are 
easily  re-called  from  memory  storage 
for  editing  or  printing  with  final  drafts 
printed  perfectly  at  over  five  hundred 
words  per  minute! 


Our  nationwide  team  of  professional 
dealers  will  show  you  how  your  office 
will  benefit  by  using  WordPro  PLUS,  At 
a  price  far  less  than  you  realize. 


Invest  in  your  office's  future. . . 
Invest  in  WordPro  PLUS. . . 
Call  us  today  for  the  name  of  the 
WordPro  PLUS  dealer  nearest  you. 


Professional  Software  Inc. 

51  Fremont  Street 
Needham,  MA  021 94 
(617)444-5224 
TELEX:  95  1579 


We  could  tell  you  we  make 

We  don't  have  to. 
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Alt  for  the 

Apple 

and  Atari 

on  diskette. 


You  keep  Br0derbund  at  the  top  of  the  best  seller 
lists,  so  you  must  know  what  it  takes  to  make  a 
great  game.  We  think  our  APPLE  and  ATARI 
games  are  uniquely  challenging  with  action  and 
graphics  second  to  none.  But  you  keep  ask- 
ing for  Br0derbund  games  because  they're  just 
plain  fun. 


Enjoy  the  magic  of  our  growing  collection.  Lead 
a  daring  rescue  mission  in  CHOPLIFTER.  Or  sur- 
vive the  maze  and  monsters  in  slithery  SERPEN- 
TINE and  LABYRINTH.  Blast  through  the  future 
with  STAR  BLAZER  or  conquer  the  ultimate  pin- 
ball  game  with  DAVID'S  MIDNIGHT  MAGIC.  Take 
up  train  robbing  in  TRACK  ATTACK  or  tense  your 
mind  and  reflexes  in  DUELING  DIGITS. 

Broderbund 

Br0derbund  products  are  available  at  your  retailer  or  by  writing  to: 
Br0derbund  Software,  Inc.,  1938  Fourth  Street,  San  Rafael,  CA  94901  •  Tel:  (415)  456-6424 

Apple  II  is  a  registered  trademark  of  Apple  Computer,  Inc.  Atari'is  a  registered  trademark  of  Atari,  Inc. 


the  finest  computer  games, 
You  keep  telling  us. 


SEAFOX 

Sub  against  the  convoy 
Apple  &  Atari  disk 


DEADLY  SECRETS 

Hi-res  adventure 
Apple  disk 


APPLE  PANIC 

The  arcade  classic 
Apple  disk,  Atari  cassette  &  disk 


STELLAR  SHUTTLE 

l^onsters  and  meteors 
Atari  cassette  &  disk 

Softuiare 


PUT  US  OUT  OF  BUSINESS!  THE  ARCADE  MACHINE  lets  you 
design  and  produce  your  own  computer  games,  without  any  pro- 
gramming knowledge!  Send  us  your  best  game  and  enter  the 
BR0DERBUND  ARCADE  MACHINE  CONTEST.  We'll  be  giving 
away  thousands  of  dollars  worth  of  hardware  and  software  in 
prizes.  If  you  have  a  creative  touch  and  an  artistic  eye,  you  too 
can  be  an  arcade  designer.  Write  to  Br0derbund  for  contest  details 
or  visit  your  participating  retail  store!  (Available  on  Apple  disk.) 


All  Br0derbund  games  are  fully  guaranteed.  If  they  ever  fail  to  boot,  return  the  original  disk  to 
Br0derbund  for  a  free  replacement.  If  you  have  physically  damaged  the  disk  please  include 
five  dollars  for  replacement. 


Memory — you  never  seem  to  have  quite 
enough  of  it. 

But  if  you're  one  of  the  thousands  of  Apple 
owners  using  the  SoftCard,  there's  an  economical 
new  way  to  expand  your  memory  dramatically. 

16K  OH  A  PLUG-IN  CARD. 

Microsoft's  new  RAMCard  simply     ^ 
plugs  into  your  Apple  11,^  and  adds  16k 
bytes  of  dependable,  buffered 
read/write  storage. 

Together  with  the  SoftCard, 
the  RAMCard  gives  you  a  56k 
CR^M®  system  that's  big  enough 
to  take  on  all  kinds  of  chores  that 
would  never  fit  before  (until  now, 
the  only  way  to  get  this  much 
memory  was  to  have  an  Apple 
Language  Card  installed).  j- 

GREAT  SOFTWARE:  S^^' 

YOURS,OURS,OR  THEIRS.        m 

With  the  RAMCard  and  l^ 

SoftCard,  you  can  tackle  large- 
scaie  business  and  scientific 
computing  with  our  COBOL  and       | 
FORTRAN  languages.  Or  greatly 
increase  the  capability  of  CR/M  |  " 


I! 


applications  like  the  Peachtree  Software  account- 
ing systems.  VisiCaic™  and  other  Apple  software 
packages  can  take  advantage  of  RAMCard  too. 

And  RAMCard  gives  you  the  extra  capacity  to 
develop  advanced  programs  of  your  own,  using  the 
SoftCard  and  CP/M.  Even  with  the  RAMCard  in 
^  place,  you  can  still  access  your  ROM  BASIC 
■    _    and  monitor  routines. 

JOIN  THE  SOFTCARD 
FAMILY. 

The  RAMCard  is  just  the 
latest  addition  to  the  SoftCard 
family  —  a  comprehensive  sys- 
tem of  hardware  and  software 
that  can  make  your  Apple  more 
versatile  and  powerful  than  you 
ever  imagined. 

Your  Microsoft  dealer  has  all 
the  exciting  details.  Visit  him 
soon,  and  discover  a  great  idea 
that  keeps  getting  better. 

Microsoft  Consumer 
Products,  400 108th  Ave.  N.E., 
Suite  200,  Bellevue,  WA  98004. 
I.  (206)454-1315. 
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A  Very  Personal  Aside: 
100,000  Here  We  Come! 

Those  of  you  who  remember  when  we  broke 
through  10,000  paid  circulation  will  be  excited 
to  know  that  we  are  rapidly  approacliing  the 
100,000  mark.  Our  October  press  rim  will  exceed 
100,000  for  the  first  time  in  oui'  hisKjry,  and  we 
forecast  breaking  100.000  paid  in  November. 
Practically  speaking,  that  ,5, 000  magazine 
growth  from  95,000  toH){),0()()  is  no  different 
than  that  same  amount  of  growth  from  90,000  to 
95,000.  Emotionally  it's  glorious,  and  we're  rather 
beside  ourselves  with  excitement.  Thank  you  all 
for  your  continued  input  and  support.  If  you 
should  happen  to  call  in  early  September  and 
liear  a  bit  of  background  uproar,  you'll  under- 
stand why. 

The  Commodore  64 

.-Vs  you  read  this,  liie  lir.st  produclitjn  line  Com- 
modore 64's  should  be  appearing  in  your  local 
stores.  We  know  they  exist.  Our  Features  Editor, 
Tom  Haifhill,  spent  an  entire  day  working  with 
one  at  Commodore's  Valley  Forge,  PA  head- 
(juarters  to  produce  the  article  in  this  i.ssue. 
Rumor  has  it  that  outside  software  vendors  have 
been  working  hard  on  an  impressive  array  of 
support  software  for  this  new  arrival  from 
(Commodore. 

The  Mass  Market  Micros 

The  competition  continues:  Atari  has  dropped 
the  base  price  of  the  Atari  400  to  ^299.95  and 
entered  a  major  marketing  agreement  with  Sears, 
K  niait  has  announced  the  doubling  of  the 
number  of  stores  carrying  the  Commodore  VIC- 
20.  You'll  find  VIC's  in  llOO  K  mart  locations 
now.  K  mart  is  selling  the  Texas  Instnmients 
perscMial  computer  as  well.  C'onmiodore  also  is 
selling  VlC-20's  through  Montgomery  Ward 
stores.  Radio  Shack/Tandy  has  decided  to  drop 
its  traditional  approach  to  the  consimier  market. 


and  expand  the  potential  customer  base  for  their 
Color  Com|>utcr.  They  will  be  selling  a  version 
of  it  (diiicrent  color  case)  through  department 
stores,  etc. 

Our  sources  indicate  iha)  ix'tween  the  two 
o(  ihem.  Atari  and  Commodore  are  currently 
shipping  over  60,000  V[C-20's  and  Atari  400's  a 
month.  By  the  lime  you  factoi'  in  the  Atari  800, 
the  Cioiinnodore  64,  Texas  Instruments,  Sinclair, 
and  the  Radio  Shack  Color  C>ompnler,  you  can 
conservatively  estimate  200,000  consumer  com- 
puters a  month  by  October.  Imagine...  there 
were  some  who  thought  we'd  go  the  way  of  the 
CB  radio. 

The  October  Issue: 
Games 

Michael  Day  combines  telecommunications  with 
games  for  an  exciting  colunm  on  telegaming; 
Bill  Wilkinson  articulates  machine  language 
gaming  on  the  Atari;  Foin  Halllnll  interviews 
industry  leaders  (jn  the  future  of  games.  You'll 
find  all  of  this  and  much  more  in  our  very  special 
October  theme  issue,  including  some  exciting 
games  ready  to  type  into  yout  t ompnter. 


Our  July  i.ssue  featured  an  action  game  and 
accompanying  article  entitled  "Gold  Rush!" 
This  game  should  not  be  confused  with  an 
arcade-graphics  game  for  both  the  Apple 
and  Atari  of  the  same  name  produced  and 
marketed  by  Sentient  Software  of  Aspen, 
Colorado.  No  comparison  or  ct)nfusion  was 
intended  regarding  the  products  of  Sentient 
Software,  and  readers  should  be  aware  that 
these  two  games  are  entirely  different  pro- 
ducts. In  any  future  use  of  this  article  and 
action  game,  we  will  refer  to  it  as  "Gold 
Miner."  © 
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MORE  THAN  EVER,  ATARI  HOME  COMPUTERS 
ARE  SPEAKING  YOUR  LANGUAGE. 


With  more  program  languages  than  ever  to  choose  from,  you 
now  have  more  opportunities  than  ever  to  utilize  the  amazing 
capabilities  of  the  ATARI  800™  Home  Computer. 

Whether  you're  a  beginning  programmer,  or  at  the  fore- 
front of  the  art,  you'll  find  an  ATARI  programming  language 
that  can  make  your  task  quicker  and  simpler  than  ever 
before.  Just  look  at  what  ATARI  has  to  offer: 

ATARI  Microsoft  BASIC— Now  we  offer  the  industry 
standard,  the  most  powerful  Microsoft  BASIC  yet.  With 
simple  commands,  it  allows  you  to  take  advantage  of  unique 
ATARI  hardware  features  such  as  our  well-known  player/ 
missile  graphics.  For  ease  of  programming,  it  includes 
n-dimensional  arrays  for  numerics  and  string  handling.  And 
importantly,  conversion  procedures  are  simple. 

ATARI  Macro  Assembler— Faster  and  more  powerful  than 
any  ATARI  language  before,  the  ATARI  Macro  Assembler 
also  allows  you  to  access  more  memory  space.  And  it's  excel- 
lent for  1/0  interface  and  manipulation  of  such  features  as; 
player/missile  graphics,  sound  registers  and  peripherals. 
In  addition,  the  macro  processor  and  "include"  file  library 
features  speed-up  program  development  considerably. 

Fig-FORTH— For  specialized  programming  needs,  such 
as  educational  or  game  applications,  ATARI  Fig-FORTH  is 
uniquely  effective.  Fig-FORTH  combines  power  and  sim- 
plicity in  an  efficient  lOK  size,  with  characteristics  of  an 
interpreter  and  the  speed  of  machine  language  code. 

AlARI  BASIC- An  affordable  and  easy  to  use  BASIC  that 
requires  only  8K  of  memory.  It  allows  you  to  take  advantage  of 
the  spectacular  ATARI  graphics  and  sound  capabilities. 


And  its  in-imediate  mode  error  messages  greatly  simplify 
debugging. 

ATARI  Assembler  Editor —An  excellent  tool  to  assist  the 
assembler-programmer  in  creating,  editing  and  debugging 
assembly  programs. 

PILOT— ATARI  PILOT  is  an  exceptional  learning  language, 
with  built-in  "turtle"  graphics  to  let  you  create  spectacular 
designs  and  pictures  with  very  short  programs.  Simple  one 
or  two-letter  commands  allow  you  to  create  a  dialogue  with 
the  computer.  And  a  single  "match"  command  can  perform 
complex  text  evaluation  and  pattern-matching  instantly 

ATARI  Pascal  — An  excellent  high-level  language  for 
teaching  structured  programming,  and  for  developing  and 
maintaining  programs.  In  addition  to  offering  all  the  features 
of  the  ISO  Pascal  standard,  ATARI  Pascal  offers  unique 
extensions  that  allow  you  to  take  advantage  of  ATARI  graphics 
and  sound  capabilities. 

ATARI  is  constantly  developing  new  ways  to  help  you  get 
more  out  of  your  ATARI  800  Home  Computer.  So  watch 
for  more  innovative  and  exciting  programming 
languages  from  ATARI  in  the  future. 

For  more  information,  write  to  ATARI,  Inc., 

Dept.C4Z,PO.  Box  16525, 

Denver,  CO  80216.  ATAR I ' 


"A 
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materiols  not  accepted  for  publication  in 
COr^PUTE!  will  be  returned  if  author  provides  a 
self-addressed,  stamped  envelope.  Program 
listings  should  be  provided  in  printed  form  (new 
ribbon)  as  well  as  machine  readable  form. 
Articles  should  be  furnished  as  typed  copy 
(upper  and  lower  case,  please)  with  double 
spacing.  Each  page  of  your  orticle  should  bear 
the  title  of  the  orticle.  date  and  name  of 
the  author.  COMPUTEi  assumes  no  liability  tor 
errors  in  articles  or  advertisements.  Opinions 
expressed  by  authors  ore  not  necessarily  those 
of  COtvlPUTE! 
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Machines.  Inc 
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Company. 
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Coming  In  The  Special 
October  Games 
Issue  Of  COMPUTEI 

National  Public  Radio: 
Computer  Programs 
ViaFM 

Future  Games 
Superchase 
Space  Math 
Meteor  Storm 
Laser  Barrage 
and  much  more... 


Professional  Software  Introduces 
POWER 

by  Brad  Templeton 


II 


POWER.TO  YOUR    ^s©-®* 
COMMODORE  COMPUTER 


POWER  produces  a  dramatic  improvement  in  the 
ease  of  editing  BASIC  on  Commodore's  computers. 
POWER  is  a  programmer's  utility  package  (in  a  4K 
ROM)  that  contains  a  series  of  new  commands  and 
utilities  which  are  added  to  the  Screen  Editor  and  the 
BASIC  Interpreter.  Designed  for  the  CBM  BASIC 
user,  POWER  contains  special  editing,  programming, 
and  software  debugging  tools  not  found  in  any  other 
microcomputer  BASIC.  POWER  is  easy  to  use  and  is 
sold  complete  with  a  full  operator's  manual  written  by 
Jim  Butterfield. 

POWER'S  special  keyboard  'instant  action'  features 
and  additional  commands  make  up  for,  and  go  beyond 
the  limitations  of  CBM  BASIC.  The  added  features 
include  auto  line  numbering,  tracing,  single  stepping 
through  programs,  line  renumbering,  and  definition 
of  keys  as  BASIC  keywords.  POWER  even  includes 

TM  POWER  is  a  Regislered  Trademark  ol  Prolessional  Software.  Inc. 
Alt  specHications  subject  to  change  without  nolice. 


new  "stick-on"  keycap  labels.  The  cursor  movement 
keys  are  enhanced  by  the  addition  of  auto-repeat  and 
text  searching  functions  are  added  to  help  ease  pro- 
gram modification.  Cursor  UP  and  cursor  DOWN 
produce  previous  and  next  lines  of  source  code. 
COMPLETE  BASIC  program  listings  in  memory  can 
be  displayed  on  the  screen  and  scrolled  in  either  direc- 
tion. POWER  is  a  must  for  every  serious  CBM  user. 

Call  us  today,  for  the  name  of  the  Professional 
Software  dealer  nearest  you. 

Professional  Software  Inc. 

51  Fremont  Street 

Needham,  MA02194 

Tel:  (61 7)  444-5224    Telex  #951 579 


10 


COMPUTE! 


September  1982,  Issue  28 


Ask  The 
Readers 

Robert  Lock,  Richard  Mansfield, 
And  Readers 

COMPUTE!  ivi'lronn's  qucstiotis,  comments,  or  solutions  to 
issiti's  raised  in  this  rolumii.  Write  to:  Ask  The  Readers, 
COMPUTE!  Nfagazine,  P.O.  Box  5406,  Greensboro, 
XC:  27K):^.  COMPUTE!  resemes  the  right  to  edit  or 
abridge  published  letters. 

Handicapped  Computerists 

Do  thcrr  rxisl  any  large-screen  C^RT's  for  those 
vi'nh  sight  inipainiicnt?  Or  niagiiil'ying  devices  to 
enlarge  a  given  CRT? 

More  generally,  has  anyone  constructed  a 
data  base  of  products  and  ideas  that  concern 
the  problems  oftlie  handicapped?  I'd  like  to  be 
al)le  to  relerence  and  sort  sucli  a  database  with  a 
home  computer.  Has  anything  been  tlone  in  this 
direction? 

Kevin  Sinclair 

Since  most  home  computers  dttfirh  to  ordinary  letevisions, 
a  large-screen  TV  might  he  one  solution.  Also,  check  with 
local  telei'ision  dealerships  to  see  if  they  have  a  relatively 
inexpensive,  free-standing  magnifier  now  being  marketed. 
Each  month  new  clubs,  newsletiers,  telecommunications 
"bulletin  boards."  and  special  interest  data  bases  emerge. 
Also.  COMPUTE*,  publishes  a  bi-monthly  column.,  "Micros 
With  The  Handicapped,"  and  you  might  want  to  write  to 
its  author,  columnist  Susan  Semanrik,  do  COMPUTE!. 

Lowercase  On  Comprint 

1  have  a  PET  with  a  Comprint  912  printer.  The 
printer  is  capable  of" printing  lowercase,  but  I  have 
not  iiecn  able  to  find  anyone  who  knows  how  to 
write  a  program  which  would  send  lowercase  to  it 
(Vom  the  VV.W 

M. Souza 

IJ  your  printer  responds  to  standard  ASCII  code,  you 
should  be  able  to  communicate  with  it  by  using  the  sugges- 
tions in  the  article  "PET  ASCII  To  ASCII"  (COMPUTE!, 

April  I9,S2,  p.  126).  This  is  a  .short  machine  language 
program  -which  makes  the  nece.Ksaiy  conversion  between 
PETs  way  of  coding  and  ASCII.  Here's  a  .sample  BASIC 
program  which  would  use  this  conversion  routine.  Don't 
forget  the  nminia  in  line  30. 

10  OPEN4,4 
20  INPUTA$ 
30  SYS634,A$ 


40  PRINT#4,A$ 
50  CL0SE4 


PET  To  Epson 

In  the  "Ask  The  Rca<icrs"  column  (COMPUTE!, 
June  1982),  Hank  Roth  asked  how^  to  make  his 
F.pson  primer  print  single  line  feeds  instead  oi 
don!)le  line  feeds.  You  can  achieve  this  by  ending 
each  I'RIN  r#  line  in  vour  jjrogram  with: 
CHR$(13); 

(Don't  forget  the  ending  semicolon.)  This  can 
be  added  in  two  ways: 

1.  100  PRINT#l,"(text  here)"CHR$(13); 
or 

2.  100  PRINT#l,"(text  here)"; 
1 10  PRINT#1,CHR$(13); 

The  first  method  requires  the  least  added  memory, 
but  adds  line  length. 

Norman  Girard 


Computers  In  Medicine 

In  COMPUTE!,  May  19S2,  #21.  one  of  your  readers, 
I..   I  honias,  wrote  in  lo  ask  where  to  obtain  a  copy 
of  the  book  Cmnputers  In  Medicine.  Unloriimately 
the  title  is  not  exact.  I  have  written  three  books 
(Computers  In  Medicine  —  an  [nlroduction  (Sl(>), 
Computers  In  Lah<nat(i)y  Mediciiu-  (.1>2H.()0),  and 
Microcomputer  Programs  In  Medicine  ($.55.00).  'l"he 
books  may  be  obtained  from  Medical  Goinmunica- 
tions,  Suite  lOtl,  8()0  Fiiih  Ave..  New  York.  I  hope 
that  tills  information  is  liel|3ful. 

Derek  Knlander,  M.D. 

A  New  VIC  Champion 

In  COMPUTE!,  juiie  1982,  #25,  "Ask  The  Readers," 
Marv  Payne  said  she  had  the  record  lt)i  best  .score 
on  Vixel's  "Fire"  game  of  .seven  .seconds.  Well,  I 
put  the  fire  out  in  six  seconds,  wilii  750  gallons 
remaining.  So  who's  got  the  record  now?  I  also 
think  I  have  the  high  score  on  Vixel's  "Race"  game 
of  042  I. 

Mike  DeLuca 

Apple  Baseball  Scorekeeper 

My  problem  is  this:  I  have  seven  teams  in  a  baseball 
game  and  I  keep  the  win-loss  record  of  each  team 
in  a  text  ille  on  my  Apple  1 1  Plus.  I  wrote  a  program 
that  updates  the  files  for  me,  but  could  not  llnd  a 
way  to  make  the  computer  print  the  seven  teams 
out  in  order  bv  winningest  to  losingest  record. 
What  I  am  asking  tor  is  a  routine  that  will  sort  the 
win-loss  records  of  the  teams,  and  print  them  out 
in  the  proper  order.  An  example:  Milwaukee 
currently  has  a  0  win-4  lo.ss  record,  Boston  is  6-4 
also.  New  York  is  5-5,  and  Pittsburgh  is  3-7.  I  need 


i^^:!p^^f<sciii^^^" 


"^  Your  VIC  20 
never  had  it  so  good! 


^'^^^v- 


sjoice!  HES  presents  a  com- 
plete range  of  software  from  our  exciting 
series  of  games  to  our  professional  group  of 
utility  and  language  programs. 

Our  new  cartridge  programs  include:  HES 
MON,  an  indispensibie  monitor  for  assembly 
language  programmers;  HES  WRITER,  a 


essing  program:  Turtle  Graphics, 
a  fun  and  easy  way  to  learn  computer  pro- 
gramming: and  VIC  FORTH,  a  powerful  lan- 
guage that  is  many  times  faster  than  BASIC, 
yet  easier  to  use  than  assembly  language. 

HES  is  committed  to  offering  high-quality, 
well-documented  computer  programs  on  a 
continual  basis.  Look  for  our  cartridge  and 
cassette  based  software  at  your  local  dealer. 


Human  Engineered  Software 
71  Park  Lane 

Brisbane.  California  94005 
Telephone  415-468-41 10 


(islered  TM  of  Commodo 
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a  rouiiiic  that  will  sort  these  four,  usually  seven, 
teams  aiul  print  them  in  the  order:  Milwaukee, 
Boston,  Kew  York,  Piltsbingh. 

Greg  Paleii 

This  program  wUl  wad  tlw  st'vcii  teams  (you  only  men- 
tioned four,  so  three  others  were  firhilrtirily  chosen)  into 
the  array!'  '\'S.\VIXS,  and  LOSSES  lehieh  respectively 
liiihi  the  team  names,  wins,  and  losses.  The  subroutine  at 

170  prints  the  list  of  the  teams  in  talile  form,  and  includes 
the  pereentat^e,  which  is  calculated  with: 

WINS/(WINS  +  LOSSES) 

Note  line  420,  which  rounds  the  variahlc  A  to  llnei' 
decimal  points. 

The  .\orl.  a  sinipte  bubble  sort,  uses  the  percentage  to 
oriler  the  list.  Teams  with  a  higher  percentage  will  appear 
before  teams  with  a  lower  percentage.  Since  three  arrays 
are  nnnwd  arouinl  in  the  sort,  it  can  be  slow  -with  large 
lists.  )'ou  can  change  the  number  oj  teams  hy  adding  or 
deleting  D.AT.A  items,  and  changing  the  I'ariable  SUM, 
the  innnber  of  teams,  at  line  100. 

100  MUM=7:REM  NUMBER  OF  TEAMS  IN  DATA  STATEMEN 

TS 
110  DIM  fJ$(NUM):REM  NAME  OF  TEAMS 
120  DIM  WIIJS(NUM)  ,LOSSES(NUM) 
130  REM  DATA  STATEMENTS  ARE:  TEAM  NAME,  WINS,  " 

LOSSES 
140  DATA  MILWAUKEE, 31, 29, NEW  YORK , 29 , 29 , BOSTON 

,37, 23, PITTSBURGH, 27, 30 
150  DATA  CLEVELAND, 29, 29, DETROIT, 35, 22, BALTIMO 

RE, 31  ,28 
160  FOR  1=1  TO  NUM 

170   READ  N$(I) ,WINS(I) ,LOSSES(I) 
180  NEXT  I 

190  GOSUB  370:HEM  PRINTOUT 
200  PRINT:PRINT  "BEFORE  SORT" 
205  GETA$:IFA$=""THEN205 
210  REM  BUBBLE  SORT  ON  PERCENTAGE 
220  EXCHANGED=0 
230  FOR  1=1  TO  NUM-1 

240   A=WINS(I)/(WINS(I)+LOSSES(I)  ) 
2  50   B=WINS{I  +  1)/(WINS(I  +  1)+L0SSES(I  +  1)  ) 
260   IF  A>=B  THEN  310 

27  0   TEMP$=NS(I) :N?(1)=N$(I+1) : N$ ( I+l) =TEHPS 
280   TW=WINS{I) :WINS(I)=WINS(I+1) : WINS (I+l ) =TW 

290   TL=LOSSES(I} : LOSSES ( I ) =LOSSES ( I+l) : LOSSES 

(I+1)=TL 
300   EXCHANGED=1:REM  NOTE  EXCHANGE 
310  NEXT  I 

320  IF  EXCHANGED=1  THEN  220 
330  REM  NO  EXCHANGES  FOR  ENTIRE  LIST,  SO  SORT 

COMPLETE 
340  GOSUB  370 
350  PRINT:PRINT"SORTED" 
360  END 
370  PRINT  CHR$ (147) ; :REM  USE  HOME  ON  APPLE  11+ 

380  PRINT  "TEAM";TAB(15)  ,-"WINS";TAB(20);"LOSSE 

S";TAB(30) ; "PERCENTAGE" : PRINT 
390  FOR  1=1  TO  NUM 
400   PRINT  N$  (I)  ;TAB(15) ;WINS(I)  ;TAB(20)  ;LOSSE 

S(I)  ;  TAB  (30)  ,- 
410   A=WINS(I) / (WINS{I)+LOSSES(I) ) 
420   A=INT(A*1000+-5)/1000:PRINT  A:REM  ROUND  T 

0  3  DIGITS 
430   PRINT 


440  NEXT  I 
450  RETURN 


Atari  Microsoft  Cartridge 

Is  tlierr  a  possibility  tliat  Mic  rosoft  BASIC:  will  he 
relcascci  as  a  ROM  eariridt^e?  Ii  would  be  nice  not 
to  ha\e  to  bu\'  a  disk  dri\ e  and  not  to  ha\ e  to  boot 
tip  lor  each  use. 

F.ric  (iallion 

UV  knoiC  of  no  ii'orh  being  done  on  such  a  cartridge  at 
this  lime,  .-{fari  says  they  know  of  no  plans  for  one. 

VIC  User  Groups 

111  the  Jiuie  I'J82.  #25  issue  of  COMPUTE!,  a  (jues- 
lioii  Ironi  Fred  S.  Dart  was  printed  in  the  "Ask  The 
Readers"  column.  Mr.  Dan  asked  whether  anv 
Vie:  users  groups  e.\isted  and  how  he  coulrl  get  in 
touch  with  them. 

I  have  recenllv  loiuid  out  tiiat  there  are  now 
several  in  existence.  I  know  ol  ioiu'  \\hich  are 
primarily  VIC  users  groups  and  one  which  is  a 
PF.T  users  group,  but  now  deals  with  the  VlCi  as 
well. 

1  lere  is  a  list  of  these  I'lvv  tiseis  groups  and 
their  addre.sses: 

Piuadox  Group 
;5<)-l]  North  Road 
l.oiulon  N7'.)1)P 

I'.iitjIaiKl 

IBH  VIC-NIC:'.s 
P.O.  Box  98 1 
Salem,  NH0;U)79 

VIC-2()C:omputLT(:liih 
t/o  Rav  Thigpeii 
•1071  Edgewater  Dr. 
Orlando,  FL  IVISOA 

The  VIC-20  User's  Croup 
(7o  R()i)erto  Morales.  Jr. 
f')"),")  Heniantlc/.  Si. 
Miramar.  Puerto  Rico  0()'.!U7 

loronto  Pet  Users  (iroup 
t/o  Cihris  Bciineu 
:Wl  l.;iurcnte.\ve.  VV. 

I'oronU).  Ontario 
Canada  M5M  1B9 

Manv  other  Commodore  users  gnnips  seem  lo  be 
taking  on  the  \'IC  also. 

Michael  Kiel  tie  rt 
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CBM/PET  INTERFACES 

The  Connecting  Links 

CmC  provides  the  link  to  increase 
your  computer's  functional  ability. 
The  following  models  come 
complete  with  case  and  cables  and 
have  a  30  day  money  back  trial 
period. 

PRINTER  ADAPTERS 

—  addressable-switch  selectable 
upper/lower,  lower/uppercase 

—  work  with  BASIC,  WORDPRO, 
VISICALC  and  other  software 

—  IEEE  card  edge  connector  for 
connecting  disks  and  other 
peripherals  to  the  PET 

—  power  from  printer  unless 
otherwise  noted 

RS-232  SERIAL  ADAPTER  — 

baud  rates  to  9600—  power  supply 
included 

MODEL-ADA14S0a S149.00 

CENTRONICS/NEC  PARALLEL 
ADAPTER  —  Centronics  36  pin 
ribbon  connector 

MODEL-ADA1600 3129.00 

CENTRONICS  730/737/739 
PARALLEL  ADAPTER  —  40  pin 
card  edge  connector 

MODEL-ADA730 $129.00 

EPSON  MA-70  PARALLEL 
ADAPTER  — ■  handles  graphics  — 
BASIC  4.0  required 

MODEL-ADAX70 SI  29.00 

BYTEWRITER  PARALLEL 
ADAPTER  —  Bytewriter  connector 

—  power  supply  included 

MODEL-ADABSOa S149.00 

COMMUNICATIONS  ADAPTER  — 
serial  &  parallel  ports  —  true  ASCII 
conversion  —  baud  rates  to  9600  — 
half  or  full  duplex-X-ON,  X-OFF  — 
selectable  carriage  return  delay  — 
32  character  buffer  —  Centronics 
compatible  —  power  supply 
included 

MODEL-SADI S295.00 

ANALOG  TO  DIGITAL 
CONVERTER  —  16  channels  — 
0  to  5.12  volt  input  voltage  range 

—  resolution  20  millivolts  per 
count  —  conversion  time  less  than 
100  microseconds  per  channel 
M0DEL-PETSET1 5295.00 

US  Dollars  Quoted 
$5.00  Shipping  &  Handling 
MASTERCHARGE/VISA 
All  prices  &  specifications  subject  to 
change  without  notice 
MENTION  THIS  MAGAZINE 
WITH  ORDER  AND  DEDUCT 
5%  FROM  TOTAL 

IN  THE  USA  order  trom: 

Connecticut  microcomputer,  Inc. 

Instrument  Division 

36  Del  r^ar  Drive 

Brooklield.CT  06804 

203-775-4595  TWX;  710  456-0052 
IN  CANADA  order  from: 

Batteries  Included.  Ltd 

71  McCaul  Street 

F6  Toronto,  Canada  M5T2X1 

(416)596-1405 

Deader  Inquiries  Invited 


What  if  you  want 
more  assurance 
your  valuable  data 
wont  fade  away? 


y  on  SYNCOM 
disKettes  with  Ectype 
coating.  Balanced  coercivity  means 
long-lasting  signal  life. 


Syncom  diskettes  assure  excellent 
archival  performance  in  the 
following  ways. 

First,  with  calibrated  coercivity -a 
precisely  balanced  blend  of  milled 
ferrous  oxides  that  allows  Ectype® 
coating  to  respond  fully  to  "write" 
signals,  for  strong,  permanent 
data  retention. 

Then,  a  burnished  coating  surface  to 
boost  both  signal  strength  and 
packing  density. 

Carbon  additives  drain  away  static 
charge  before  it  can  alter  data. 


And,  finally,  every  Syncom  diskette 
is  write/read-back  certified  to  be 
100%  error  free. 

To  see  which  Syncom  diskette  will 
replace  the  one  you're  using  now, 
send  for  our  free  "Ftexi-Finder" 
selection  guide -and  the  name  of 
the  supplier  nearest  you. 


Balanced  coercivity 
of  Ertype'  coating 
allows  write  current 
to  saturate  fully . 


Syncom,  Box  130,  Mitchell,  SO  57301 . 
800-843-9862;  605-996-8200. 


SYNC0M 

Manufacturer  of  a  full  line  of  flexible  media 
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Chicago,  Chicago ... 

Kach  June  I  make  my  pilgrimage  to  ihe  ancestral 
homeland  for  the  purpose  of  attending  the  summer 
Coiisimier  Electronics  Show  in  Chicago.  While  I 
am  in  town,  I  also  look  up  a  few  friends  to  sec  how 
the  niidwesl  is  faring.  To  tell  the  truth,  it  is  ea.sy  to 
fall  into  the  trap  of  thinking  that  the  San  Francisco 
Bay  Area  is  the  intellectual  capital  of  the  imiverse. 
But  a  day  spent  walking  the  floors  of  the  C^hicago 
Art  Institute,  or  talking  with  people  like  Sam 
Savage,  (jiiickly  clis|3els  (hat  myth. 

Sam  is  a  mathematician/computer  scientisl/lolk 
singer/inventor/entrepreneur  whose  recent  fame 
has  sprimg  from  his  company  Slrmuzzlcs,  Inc. 
Shnuiz/.ies,  for  those  who  haven't  seen  them,  are 
jigsaw  puzzles  in  which  each  identically  sliapcd 
piece  is  in  the  shape  of  a  salamander.  (The  connec- 
tion between  his  design  and  the  interlocking 
salamanders  of  artist  M.C  Escher  is  covered  in  Dr. 
Savage's  talk  "Oerbils,  Escher,  Schlock,"  but  I 
digress.) 

Patterns  that  interlock  perfectly  to  cover  a 
plane  (such  as  bathroom  tiles)  are  called  tesselating 
f'lgines.  The  fact  that  Shmuzzles  are  both  sophisti- 
cated mathematically  and  successful  commercially 
is  delightful. 

While  the  projects  Sam  and  I  have  cooking  will 
be  covered  at  a  later  time,  I  did  want  to  share  a 
short  piece  he  has  written  on  the  social  impact  of 
technology: 

Hey  Dad  I'm  Getting  A  Disk  Read  Error 

I  became  acutely  aware  of  the  electronic  revolution 

over  a  year  ago  whet)  f  was  having  diimer  at  a 
friend's  house.  We  -were  sipping  wine  on  the  patio 
n'lieii  his  ten  year  old  so?}  called  Jrom  inside,  "Hey 
Dad,  I'm  getting  a  disk  read  error"  —  the  kind  of 
roiiipuler  lingo  I  xeas  used  to  hearing  from  thirty 
war  old  technicians. 

Where  will  it  lead?  Does  Iristoiy  provide  any 
parallels'?  With  the  development  of  the  textile 
mills  if  the  industrial  reimlution  I  am  .sure  many 
people  lamented  the  hiss  of  the  spinning  wheel. 
Some,  no  doubt,  ob.wn'iug  the  dwindling  number 
of  young  women  engaged  in  the  spinning  oj  wool, 


predicted  tliat  within  a  generation  the  entire 
country  would  be  left  naked. 

So  it  is  with  the  electronic  revolution.  Some 
are  appalled  that  the  enleulator  hits  dimini.shed 
our  abdity  to  do  arithmetic  in  our  heads  and 
predict  a  nation  of  numbskulls.  Others  rejoice  tliat 
they  can  now  do  arithmetic  to  eight  decimal  places 
of  accuracy  on  their  forty  dollar  wrist  leatrhes. 
Some  see  today's  I'ideo  games  as  the  final  dissolu- 
tion of  rivilizatiun.  Others  see  their  five  year  olds 
mastering  typewriter  keyboards  in  order  to  peck 
out  RUN  Sl'ACKINVADF.nS.  Some  are  out- 
raged that  a  large  Chevy  costing $3000  has  been 
replaced  Iry  a  small  one  costing  $6,000  and 
complain  that  our  standard  of  living  will  soon  be 
reduced  to  that  of  Neandrelhal  man.  Others  are 
amazed  that  computers  costing  $100, 000  have 
been  refjiaced  Iry  tho.se  co.sting  $3 ,000  and  J  eel  a 
sense  of  power  and  control  over  their  lives  un- 
known  to  jnevious  generations. 

Whatever  the  case,  man's  electronic  exlen- 
siotLs  of  him.self  are  still  only  in  their  infancy. 

Sam  I..  Savage        8  June  1 9H2 

Post  Script  —  Vfmn  fnesenting  the  above  to 
my  word  processor's  .sf)elling  checker,  it  fw- 
lilely  informed  me  that  I  shiaild  have  written 
"Neanderthal". 

While  children  with  access  to  computers  are 
still  in  the  rninoi"iiy,  the  trend  is  clear.  A  survey  by 
a  major  merchandizing  magazine  showed  that  ,5% 
of  a  national  sample  of  families  already  had  a  per- 
sonal computer  in  the  house,  and  that  an  additional 
5%  were  planning  on  pinchasing  one  in  1982! 
What  technology  is  it  that  will  be  moving  into 
people's  Iiomes  this  year?  For  insight  on  that  topic 
the  CKS  is  a  tremendous  resource. 

You  may  recall  that  my  report  from  the  J  anuary 
CES  in  Las  Vegas  discussed  the  Ultimax  from 
Commodore  —  a  $  1 50  computer  to  be  introduced 
this  year,  (commodore  made  two  changes  between 
shows.  They  changed  the  name  to  (he  Max  Machine 
and  raised  the  price  ol  the  2..')K  RAM  version  of 
the  machine  to  $179.95.  Given  the  mass  market 
channels  (such  as  Toys  R  Us)  through  which  the 
V!C-2()  is  presently  being  sokl  (how  does  a  world- 
wide volume  of  4(),()()()  units  per  month  grab  you?), 
I  would  not  be  surprised  to  see  the  Max  discoimted 
to  the  original  $  1 50  price  siiorlly  after  its  October 
release. 

I  was  alsocinious  to  see  what  Mr.  Sinclair  had 
up  his  sleeve.  With  his  pieseiU  computers  being 
made  by  Timex  at  its  plant  in  Dundee,  Scotland, 
clearly  lie  could  devote  his  energies  to  the  next 
product.  He  has. 

The  New  Spectrum 

The  new  Sinclair  computer  is  called  the  ZX  Spec- 
trum -  a  color  computer  with  16  or  48K  of  RAM. 
This  computer  is  already  being  sold  in  the  UK  for 
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Good  Golly!  What  A  GAME! 

The  original  arcade  game  PREPPIE!  will  give  you  hours  of  toe-ticl<ling  fun.  You  take  the  controls,  moving  your  young 
prepster  about  on  the  golf  course.  And  what  a  golf  course!  It's  unlike  any  you  have  ever  played  on  before.  There  are  dangers 
everywhere,  and  only  you  can  keep  the  little  Ivy  Leaguer  from  a  fate  worse  then  Penn  State! 

PREPPIE!  is  written  in  state-of-the-art  machine  language,  is  joystick  compatible  and  fully  utilizes  the  Atari's  sound  and 
graphics  capabilities.  Quite  frankly,  it  will  give  you  the  most  fun  you  can  have  on  an  Atari  microcomputer. 

PREPPIE!  is  available  at  fine  computer,  book,  and  hobby  stores  everywhere. 


ATARI16KTAPE 
ATARI  3ZK  DISK  - 


$29.95 
529.95 


An  exclusive  game  from 


o 


dventut6 

INTERNATIONAL 


To  order,  see  your  local  dealer.  If  he  does  not 
have  the  program  you  want,  then  call 
1-800-327-7172  (orders  only)  or  write  for  our 
free  catalog. 

Published  by  ADVENTURE  INTERNATIONAL 

a  division  of  Scott  Adams,  Inc. 
BOX  3435  •  LONGWOOD,  FL  32750  •  (305)  862-6917 


"My  Atari  never  did  things  like  this  before!" 
—Holister  Townsend  Wolfe 

"I   had   so  much   fun  I   almost  blew  my 
doughnuts." 

—  Theodore  Boston  III 

"I  haven't  had  this  much  fun  since  Buffy 
and  I  went  to  Princeton  for  the  weeltend." 
—Martha  Vineyari} 


Improve  your  keyboard  skills 

witn  Masterlype. 

A  typing  program  for  the  Apple  II  that 
dares  to  be  fun.  But  it's  not  just  child's  play. 
No  matter  who  you  are,  your  computer  will 
become  a  more  efficient  tool,  as  you  become 
a  more  proficient  typist.  And  MasterType 
can  help.  Dramatically. 

But  don't  just  take  our  word  for  it. 

Infoworld  magazine  had  this  to  say 
about  Lightning  Software's  Hi-Res  MasterType: 
"MasterType  is  an  excellent  instnjctional 
typing  game.  We  had  fun  reviewing  it,  and 
we  highly  recommend  it  to  those  who 
wantto  learn  typing  in  an  unconventional 
but  motivating  way." 

infoworld  also  went  on  to  rate  Master- 
Type  as  Excellent  in  all  categories. 

Good  news  for  Atari  owners! 

MasterType  will  introduce  an  Atari  version 
on  July  1st  Watch  for  it! 

Attention  all  Dealers. 

Don't  miss  out  on  one  of  the  hottest 
selling  software  products  on  the  market.  Call 
today  for  a  free  demo  disk. 


under  $350.  The  US  price  lor  the  16K  version  \\;is 
not  announced,  hut  will  probably  be  $199.95. 
LJnlikc  the  ZX-cS  1,  the  Spectrum  uses  a  nice 
meclianical  keyboard  vvitli  wcll-.spaced  niecliiuii 
(ra\'el  ke\s.  It  sports  a  lii'^li  resolution  jj;raj)liics 
mode  with  eight  colors.  Given  the  memory  size, 
display  capabilities,  and  mechanical  (rather  than 
membrane)  keyboard,  tlie  Spectrum  is  a  strong 
response  to  the  Ciomniotloie  Max. 

Even  if  the  Spectrum  costs  more  than  Max, 
the  Sinclair  distribution  channels  might  more  than 
make  up  for  this  dei  iciency.  For  example,  a  one-siiol 
campaign  for  the  ZX-81  was  undertaken  by  Ameri- 
can Kxpress.  The  immediate  lesponse  was  al)out 
2, (MX)  ortlers  per  tlay.  \ol  bad  for  a  product  with 
the  ZX-81 's  limitations.  Witli  Timex  selling  throiigli 
its  100, 000  retail  oiitlels,  it  will  onlv  be  a  matter  of 
time  liefbre  die  ZX  Spectrtnn  will  be  available  at 
your  corner  drugstore. 

Feihaps  .Sinclair's  iwxl  product  will  be  a  pocket 
TV  to  use  as  a  disphu  lor  these  computers. 

If  nothing  eLse,  the  battle  between  Sinclair  and 
Commodore  should  dispel  I  he  mvth  of  tlic  so-called 
Japanese  invasion  -  at  least  in  this  pric  e  range.  .Al  a 
liigher  price  range,  live  NEC  PC-6()()0  is  quite 
impressive.  This  If)  lo  fSK  R.\M  compiUer  has 
three  graphics  modes  as  well  as  a  ^^2  character  by 
l(i  line  text  mode.  A  printer  interface  and  joystick 
ports  are  standard,  as  is  a  built-in  l(iK  H.A.SK"  aud 
a  screen  editor.  While  the  jnice  was  not  annoiuiced. 
I  would  guess  that  this  pitxluct  will  retail  for  luider 
S  150.  .\  graphics  tablet  (about  S200)  was  akso  dem- 
onstrated lor  this  computer. 

Speaking  of  inpiu  devices,  this  CKS  was  iMiicnie 
in  die  numbei^  of  (ompanies  that  wcvv  selling  ad- 
\anced  joysticks  and  trak  balls.  VVICCJ.  a  principal 
manufacturer  of  arcade  game  controllers,  has 
aclajjted  its  de\ices  for  home  use.  Foi'  a  modest 
$7{)  expense,  your  home  Atari  games  can  now  use 
the  .same  Irak  ball  controllers  found  al  the  local 
pizza  parlor  arcade.  Cvnex,  of  Hillsdale,  N),  intro- 
duced G.AME  .\I.\  f  K  II.  a  pair  of  radio  remoie 
conttol joysticks  that  let  you  control  yotu  com])iUei' 
\\ ithout  wires  from  u|>  lo  20  or  'M)  feel  awa\'.  .Aside 
from  reducing  thecUutei-  of  cables,  this  product 
opens  the  door  lo  .some  very  interesting  applications 
for  handicapped  comj^mer  users. 

And  if  anyone  still  nee<led  proof  that  com- 
])nters  were  ma.ss-markct  items,  what  better  exam- 
])\c  could  one  have  than  ihe  fact  thai  eiUertaimnent 
giants  such  as  Thorn  EMI  (from  England)  and 
20th  Century  Fox  are  now  in  the  computer  .software 
business? 

^"es.  it  promises  to  be  an  imeiesting  \eai'  for 
(hat  additional  ¥a  of  the  L*S  population  that  will 
also  hear  their  children  .say.  "Hev,  I'm  getting  a 
disk  read  error  I"  gr 
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THEY  CAME  OUT  OF  THE  BLUE 
OF  THE  WESTERN  SKY « 


and  it's  up  to  you  to  stop  them!: 


FEATURING  ARCADE  ACTION 
GRAPHICS  AND  SOUND 


You  .know  those  alien  residents,  who  look  like  blue  jello 
and  smell  like  a  cow  pasture  on  a  .yyarm  day?    Well, 

f;  -they're  up  in  arms  about  something  and  have  declared 
'  war!  Their'  weapons  are 'Cyborg  .'ships -with  •  their 
•intelligent  parts"  .Suspended  inside,  these  Cyborgs 
■  ii*  ^  pursue  like  crazed  bats  to  try  and'ketmikaze  your  crew 
^pods.  You're  armed  with  anV 
unlimited  supply  of  Guided  Energy/'— 
Darts,  but  even  when  you  blast 
iem,  their  doomsday  missiles  /] 
'■come  right  at  you!  Good  luck.ip 
V    (.You'll  need  it!)  •  1 

'EAR  GUARn  features  many  extras  which  are 

ijstiaily  found  only  on  coin-operated  video  arcade 

"       ^machines.  These  include- advanced  play  Ig^^gJa, 

running    high    score    (with    high    score  "c 

option),, -'tw'fe!:   player    option,    brilliant  horizoi 


Sa«?PLE  VERSION 


ATARIVERSION 

-      bV'Fm  Larimer'  -    "  .''" 


HE    ARE    OUERRUH 


4eK  DISK  SZ9.95  .M  leKTAPE  S19.9S  24K  DISK  S24.95 

^„w,.,„„-  ..,„. — =,;„Ha**»^  '^B^O 'ORDER!. 


BOX  3J35,  LONGWOOD  FL  32750 

13051  862-6917  (QUESTIONS) 

.ORDER  FROM  yOJH  FAVORITE  DEALER 

or  CALL  TOLL  FHEE  ISOOl  327-717J 

i         lORDEHS  ONLY  PLEASE  )(|^ 
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The  Atari  and  Apple  produce  sounds  <>j  greater  piirily 
than  some  synllies/zen,  arcorditig  to  Frank  Serajine,  one 
(ij  the  creators  of  the  TRON  sound  track.  He  used  these 
computers  to  create  some  oj  the  numie's  most  niemorahle 
sound  effects. 

The  Sounds 
Of  TRON 

Tom  R_  Halfhill 
Features  Editor 


His  e\'es  locked  in  the  grim  i)ilcnsit\  of 
combat,  the  x'ideo  warrior  takes  aim  at  his 
opponent,  slowly  winds  up  like  a  hasehall 
pitcher,  and  violently  unleashes  a  gloioing 
disctLS.  Whooshing  and  screeching,  (he  disc 
arc.K  over  the  arena  toward  its  frantically 
dodging  target  —  u>ho  has  dodged  too  late. 
The  di.sc  demolishes  the  enemy  ghuliator  in  a 
splil-.second  hurst  of  light  and  sound. 

The  victorious  warrior  reaches  up  to 
retrieiH'  his  deadly  di.se,  which  zooms  back  to 
him  like  a  boomerang.  Standing  tall  in  Ids 
glowing  armor,  TRON  lias  triumphed  again 
over  the  forces  of  the  sinister  Master  Control 
Program. 

This  early  scene  from  Walt  Disney  Pnxiiictions' 
summer  release,  TRON,  is  typical  of  tlie  film's 
pioneering  use  ot  animated  computer  graphics. 
But  while  TRON's  stunning  visual  effects  ha\'e 
aliracled  the  most  attention  from  critics  and  audi- 
ences, fewer  people  are  aware  that  the  film's  sound 
effects  break  new  groLind,  loo.  Ihc  soinids,  like 
the  visuals,  also  are  the  product  of  high-lechnology 
compiUerization. 

Apple  And  Atari  Sounds 

What  is  even  more  iiiteresling.  at  least  for  personal 
computer  enthusiasts,  is  the  equipment  used  to 
fashion  tho.se  .sound  effects:  many  weie  generated 
with  an  off-the-shelf  Atari  800  and  an  Apple  11. 

Not  «)nly  that,  biu  an  Atari  800  running  a 
connnonly  available  data  base  manager  program 
was  used  to  store,  categorize,  index,  and  instantly 
retrieve  all  the  special  soimd  effects  collected  for 
TRON.  How  many  was  that?  "Oh,  my  gosh  - 
thou.sands,  just  thou.sands  of  sound  effects,"  says 
one  oi  their  key  creators,  Frank  Serafme,  of 
Serafme  FX  Music/Sound  Design. 

SFX  -  you  can  see  its  credits  roll  bv  at  the  end 
lATRON,  if  vou  watch  closely—  is  a  Los  Angcle.s- 


based  sound  design  studio  hired  by  Disney  to  collect 
and  create  most  of  the  special  soimds  heard  in 
TRON.  Equipped  with  the  most  advanced  audio 
components  and  .sound-dedicated  compiUers 
available,  SFX  previously  had  done  sound  effects 
for  Star  Trek:  The  A4oti<>n  Picture  and  The  Tog.  Biu 
TRON  was  the  studio's  most  innovative  and  involved 
project  bv  far  -  SFX  labored  for  a  year  and  three 
months  shaping  the  nini's  sounds. 

Electronic  Sound  Assembly 

Serafme  says  the  job  would  have  taken  even  longer 
had  he  used  the  established  method,  improved 
little  since  the  1930s,  of  cutting  and  splicing  bits 
and  pieces  of  the  soundttack  on  mechanical  film 
editors.  Faced  with  a  staggering  task,  Serafme 
turned  to  computers. 

With  his  broad  array  of  auctio  and  computer 
equipment,  including  the  Atari  and  Apple,  Serafme 
designed  a  process  he  calls  "Electronic  Sound 
Assembly."  LLsed  for  the  fust  time  in  TRON,  it  does 
for  the  creation  of  sound  what  word  [processing 
does  for  writing:  it  allows  the  manipulation  and 
fine-tuning  of  the  work  on  a  video  .screen.  Serafme 
can  digitalize  .sound  effects,  feed  them  into  a  Fair- 
light  CMI  (Computer  Musical  Instrument),  plot 
the  waveforms  on  a  monitor  and  tinker  with  them 
almost  endlessly.  In  fact,  he  can  actually  alter  the 
sound  directly  <jn  the  .screen  with  a  light  pen. 

The  results  are  sounds  honed  to  an  unbelieva- 
ble degree  of  detail.  Serafme  says  lie  was  inspired 
by  the  sound-lavering  techniques  pioneered  by  the 
Beatles  in  the  1960s  with  considerably  less  .sophisti- 
cated equipment.  "They  achieved  a  subliminal 
effect,  .something  which  made  you  want  to  listen  U) 
their  music  over  and  over  again  to  hear  every 
sound.  That's  what  I  tried  to  do  with  the  sound 
effects  in  r/?OA'." 

C'onsider  the  roar  of  the  "light  cycles,"  the 
futuristic  motorcycles  on  wiiich  ihe  gladiators  of 
TRON  duel  while  racing  along  the  circuit  grids  of 
the  computer  in  which  they  are  trapped.  To  make 
the  light  cycles  seem  real,  Serafme  as.sembled  and 
combined  more  than  50  different  .sounds.  When  a 
cycle  makes  a  90-degree  turn  to  cut  of  f  an  opponent, 
for  example,  the  sound  effect  is  a  combination  of 
video  game  tones  generated  on  the  Atari  and  a 
recording  of  a  buzz  saw, 

Eikewise,  the  soimd  of  the  sleek  tanks  which 
prowl  the  circuit  canyons  in  IRON  are  a  compilation 
of  dozens  of  noises  made  with  the  Atari,  all  layered 
together.  Seraiine  ftrsl  tried  recording  a  real  army 
tank,  but  was  disappointed  by  the  clanking  rattle. 
"I  wanted  something  that  .sounded  more  tmbine- 
like,  more  computer-controlled, "  he  explains. 

Screaming  Monkeys 

Other  notable  sound  effects  in  TRON  generated  by 


Introducing  the  PERCOM 
Alternative  to  ATARI  Disk  Storage 


Your  Atari  800  is  the  finest  home  compuier  on 
the  market.  Now  you  can  own  a  floppy  disl< 
system  that  measures  up  —  an  RFD  mini-disl< 
storage  system  from  Percom. 

A!  Percom  we've  been  mailing  disk 
storage  systems  since  1977. 

Our  designs  are  proven,  our  quality  is 
well  known.  And  we  back  our  dealers  with 
service  know-how.  Expect  more  from  Percom. 
You  won't  be  disappointed. 

•  Operate  in  either  single-  or  double-density 
storage  mode  using  Atari  DOS  2. OS.  In 
double-density  you  can  store  almost  184 
Kbytes  (formatted)  on  one  side  of  a  40- 
track  diskette. 


Connect  your  Percom  RFD  first-drive 
system  directly  to  your  computer  or  connect 
into  your  system  through  your  Atari  810 
Disk  Drive. 

Add  an  RFD  first-drive  system  with  its 
versatile  four-drive  controller,  then  connect 
as  many  as  three  more  low-cost  RFD  add- 
on drives. 

Write  application  programs  that  can  query 
and  set  up  your  system  to  operate  a  differ- 
ent type  drive  at  each  cable  position  —  that 
can  even  change  configuration  as  the 
program  executes. 


•  Get  quality  and  state-of-the-art  capability  at 
competitive  prices.  Percom  first-drive  RFD 
systems  are  priced  from  only  $799,  first 
add-on  drive  is  only  $459.  Cables  included. 

Watch  for  announcement  of  a  new,  power- 
ful, easy-to-use  disk-operating  system  for 
your  Percom-equipped  Atari  800  computer. 

Minimum  system  requirements  —  are  an  Atari  800 
computer  with  24-Kbytes  of  RAM  and  compatible 
video  display  system:  Atari's  disk-operating  system 
(i/er  2.0S)  and  owner's  manual;  and,  for  add-on 
drives  (il  used)  an  optional  disk  drives 
interconnecting  cable  available  from  Percom. 


For  the  t>est  thing  next  to  your  computer,  see  your  Atari  dealer 
about  a  Percom  RFD  floppy  disk  storage  system.  For  the  name 
of  your  nearest  dealer,  call  Percom  toll-free  1-800-527-1222. 


PRICES  AND  SPECIFICATIONS 

SUBJECT  TO  CHANGE 

WITHOUT  NOTICE. 


PERCOM  DATA  COMPANY.  INC. 

naSO  PAGEMILL  HO  -  DALIAS    Tx  75243  •  (3141  340-7081 

ATARI  800  &  ATARI  810  are  trademarks  of  the  Atari  Corporation. 
PERCONil  is  a  trademark  of  Percom  Data  Company,  Inc. 
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Yes  ...  I'd  like  to  know  more  about  Percom  RFD  disk 
drives  for  my  Atari  800  Computer.  Rush  me  free  literature. 

Sand  lo:  PERCOM  DATA  COMPANY.  Inc.,  Depi,  16-001 
11220  Pagemill  Road.  Dallas,  Texas  75243 
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Serafinc  in  his  studio,  flanked  b\  his  Atari  and  .\f)j)h'. 

the  Atari  inclucle  numerous  video  game  bleeps  and 
zaps,  tlic  sound  ol  (lir  "s^rid  hugs"  whit  It  arise  (Voni 
the  circuits  below  ilie  "solar  sailer,"  tlie  shock  prods 
wielded  b)'  the  Master  Control  Program's  guards, 
and  the  collisions  oftaTiks  with  walls  (combined 
with  recordings  o(  real  niiliiarv  explosions). 

The  Apple  II  was  used  with  plug-in  sound 
cards  from  Mouniain  I  laidwarc  and  an  Alpha 
Ccntauri  keyboard.  These  add-ons  made  the  Apple 
capable  of  a  wider  range  of  sound  effects  than  the 
Atari,  says  SeraHiie,  but  also  made  it  harder  to  use. 
Still,  the  added  capability  was  an  advantage  when 
programming  certain  video  game  sounds  and  the 
"bonging"  noise  of  a  thrown  discus. 

The  discus  sound  is  a  good  example  of  how 
much  work  went  into  each  elTect.  Tiie  Apple's 


"bonging"  sound  was  overdubbed 
\\ith  recordings  of  a  bullwlii])  and 
oi  monkeys  .screaming  at  the  San 
Diego  Zoo. 

"I  he  director  [Ste\cn  I,is- 
berger]  demanded  a  concept  for 
each  sound  effect."  explains 
Serafuie.  "I  couldn't  just  go 
LU'oinid  doodling  with  souikI 
ei  f  ects.  VW  had  to  sii  aiouncl  with 
the  diiector  in  discussion  sessions 
to  talk  over  the  concept  of  each 
sound  efiect.  Like,  for  the  di.sc- 
ihrowing  sound,  we  came  up  witii 
the  concept  that  they  had  to  somifl 
beautiful,  yet  sad  —  sad  because 
something  so  beautiful  can  at  the 
same  lime  kill.  So  overlaying  the 
monkey  screams  lets  you  know 
that,  althoiigli  tliis  flvingdisc  is 
teallv  beautiful,  you  also  know 
you'd  hate  to  be  hit  by  it." 

It  was  originally  Disney's  idea  to  involve  per- 
sonal computers  in  the  soiuid  prochictioii.  Seraf  me's 
backgixnmd  is  in  audio  and  multi-media  |)resenta- 
tions,  not  comptuers.  He  was  designing  planetarium 
shows  in  Colorado  in  197(i  when  he  first  attracted 
Disney's  attention.  Disney  hired  him  to  put  together 
a  multi-media  presentation  for  the  grand  opening 
of  Space  Mouniain  at  Disnevland  in  1977. 

A  few  years  later,  after  Seratlne  founded  Sf  X. 
Disney  hired  Ilim  to  create  the  sound  effects  for 
77^fA\'and  sent  him  to  "Silicon  Valley  "  in  (California, 
the  home  of  America's  microcomputer  in(luslr\ . 
Disnev  figured  it  was  the  ideal  place  to  find  video 
game  sound  effects  tor  a  mo\ie  \\liose  central 
theme  was  to  be  video  games.  Serafuie  met  wiili 
repre.sentativcs  from  Apple  and  Atari,  wlio  set  him 


Saik,  assistant  In  thr  aych-vilhiiu  Master  Control  Fni^ram.  introdtircs  the  killer  disc. 


■  MCMLXXXII  V/all  Disney  ProducUons. 


GHDST  ENCOUnrTERS 

A 16K  Assembly  Language  Real-Time 
Adventure  Game  For  ACABI®  400/800^"  Computer 


GHOST  ENCOUNTEBS'"  is  the  second 
in  a  series  of  real-time,  Josrstick  con- 
trolled, adventure  games  foUowlog 
ACnoir  quest;"  presenting  a  brand 
new  collection  of  dangers  and  puzzles. 
7o(u,  as  a  ghost,  travel  tlirougli  a  net- 
work of  30  rooms  in  search  of  valuable 
prizes  while,  at  the  same  time,  try  to 
survive  the  many  perils  encountered. 
Of  course,  a  mere  ghost  cannot  over- 
come all  the  evil  powers  striving  to 
hlock  his  Journey.  Luckily,  you  are  not 
a  mere  ghost,  but  are  equipped  with 
the  power  of  transmutation,  allowing 
ytm  to  take  on  the  form  of  other,  some- 
times more  useful,  objects.  Who  knovrs 
when  a  torch  or  a  hammer  might  be 
just  what  the  witch  doctor  ordered. 

Locating  all  30  rooms  and  the  80  prizes 
scattered  throughout  requires  a  player 
with  fast  response,  physical  coordina- 
tion, and  intellectual  resourcefulness. 
Of  the  ZO  prizes,  no  two  can  be  acquired 

Atari '  and  400/600"  are  trademarks  of  AlilU,  Inc. 


through  exactly  Identical  methods. 
Begardless  of  which  factors  most  inter- 
est yon  in  a  real-time  action  game,  ytm 
are  sure  to  find  them  among  the  wide 
variety  of  challenges  located  in  GHOST 
ENGOUNTEBSI" 

Available  from  your  local  Atari  retailer  or 
send  $89.98  in  check  or  money  order 
CGalif  oznla  residents  add  6  Vs%  sales  taj:> 
to  JV  Software  Inc. 


ALSO  AVAEIiABLE 

Dont  forget  to  ask  for  the  original  ACTION 
QUES'iy  witli  its  ownTmigue  and  imagina- 
tive assortment  of  puzzles,  prizes,  and 
perplexing  predicaments.  Another  cbal- 
lesging  Journey  through  an  entirely 
different  network  of  rooms  and  prizes. 

Also  available  in  16K  for  $29.95  from  yottr 
local  retailer  or  JV  Software  Inc. 


J  V  SOFT\AAARE,  INC 

3090  MARK  AVE.   SANTA  CLARA,  CA  95051 
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MCMLXXXII  Wall  Disney  Produclions, 


Crark  Prograiiimi'r  Fly)i)i  finds  liiDisrlf  al  the  iiu'iry  iif 
(lisliiic(l\  user-unfricndh  i^iuinl  pro'^raws. 

lip  with  conipiilci"  .sy.slcins.  Atari  also  ieiil  liim  an 
Atari  Soimd  DevelopniciU  Disk,  a  ucll-guardcd, 
powerful  utility  package  rarely  eiitriisled  to  anyone 
outside  Atari  itself. 

Most  of  the  Atari  sounds  were  nol  actually 
programmed  by  Scraflne,  though.  He  got  help 
from  Kd  Rolberg,  an  ace  Atari  pn)granuner  who 
has  since  left  Atari  to  form  his  own  company,  and 
from  another  expert  —  Lainent  liassel,  who  is  1 7. 
Basset  is  the  son  of  one  of  Seraf  "ine's  friends. 

"He's  a  wliiz  kid,"  .says  Scraflne.  "This  kid  was 
actually  able  to  do  anything  1  waiUed  done  on  the 
machine.  I  would  dream  of  a  .sound  or  a  concept, 
and  he  would  come  back  to  me  the  next  day  with 
the  finished  pnjgrams." 

All  the  thousands  of. sound  effects  created  on 
the  computers  or  collected  on  tape  were  cataloged 
on  the  Atari  with  FUeMmiagcr  8(H),  a  data  base 
program  by  Synapse  Software.  Seraflne  says  it 
saved  his  studio  hoius  of  tedious  filing.  I'he  record 
for  any  sound  effect,  listing  its  characteristics, 
soince,  and  location  on  tape,  could  be  retrieved  in 
1.5  seconds. 

A  Clean,  Pure  Sound 

Seraflne,  who  hatl  only  limited  previous  experience 
with  personal  microcomputers,  was  also  impressed 
with  the  sound  quality  of  the  machines.  "The 
amazing  tfiing  to  me  is  the  piuiiy  of  the  .sound  that 
comes  out  of  the  Atari,  and  also  the  Apple.  Their 
soiuid  chips  produce.an  extremely  clean,  pine 
.sound  which  is  even  superior  to  some  synthesizers 
I've  worked  with.  We  had  no  trouble  using  those 
sounds  in  the  movie." 


In  fact,  he  thinks  the  .sound 
capabilities  of  the  computers  are 
itndcru.sed,  partly  because  the 
proper  tools  are  nol  availat>le.  "I 
think  Atari  and  A]:)[ile  will  look  at 
the  success  of  the  personal  com- 
puters [in  TRON]  and  develop 
better  sound  development  (iisks 
as  a  residt.  I'"oi'  example,  Aiari  has 
a  Music  (lomfiosc)  which  gives  you 
all  tlie  tools  you  need  to  conipo.se 
music  except  really  good  sound. 
You  can't  access  ail  tlie  good 
sounds  in  the  machine  with  ilie 
Music  Composer.  Someone  al  Atari 
ought  to  combine  \\\c  Music  Com- 
poser with  features  of  the  Soinid 
f)evek)pmenl  disk,  and  they'd 
really  have  something.  Maybe  if 
they  read  this..." 
Serafine  sees  a  futme  for  personal  computers 
in  other  productions  involving  video  game-like 
effects.  In  fact,  his  curreiU  project  is  a  Par-wtni 
connnercial  for  Seven-Up. 

Unfortunately,  most  people  take  .sound  effects 
tor  granted,  he  says.  Ihe  sounds  in  TRON  c(in\e 
and  go  .so  fast  that  almost  nobody  realizes  the 
amoimt  of  labor  involved.  "Several  people  spend  a 
week  ofinten.se  work  to  create  .something,"  he 
sighs,  "and  it  lasts  onlv  one  second." 


Three  Atari  sound  effects  by  Laurent  Basset,  who 
helped  program  many  of  the  Atari  sounds  in  TRON. 

10  7  CHR»( 125): POKE  710, 80t POKE  755, O:?  " 
THUNDER  S<  RAIN" 

14  FOR  TI)1E=0  TO  1 

15  e=INT(2S5*RND(0) +50) s  X=RND(0) *200 

20  FOR  PITCH=1  TO  B: SOUND  O, PITCH, B, 15: NEXT  PITCH 

25  FOR  T=l  TO  X:NEXT  T:NEXT  TIME: SOUND  0,0, 0,0 

27  FOR  RAIN=0  TO  15  STEP  O. 2: SOUND 

l,0,0,RflIN:FOR  W=l  TO  20:NEXT  W:NEXT  RAIN: FOR 

W=l  TO  2OO0;NEXT  W; SOUND  1,0,0,0 

40  FOR  X=l  TO  100:NEXT  X 

50  ?  CHR*( 125): POKE  710, 80: POKE  755, O:?  " 

HEART  BEAT" 

60  FOR  Y=l  TO  5; FOR  W=l  TO  40: SOUND 

0, 12,3, 15:NEXT  W: FOR  W=l  TO  150:S0UND 

0,O,0,O:NEXT  W:NEXT  Y:SOUND  0,0,0,0 

70  FDR  X=l  TO  200;NEXT  X 

BO  ?  CHR*( 125)! POKE  710,B0:P0KE  755, O:?  " 

STEAM  LOCOMOTIVE" 

90  X=0. 1 

lOO  FOR  W=l  TO  150 

110  FOR  L0UD=15  TO  4  STEP  -X: SOUND 

0, 15,0, LDUD: NEXT  LDUD 

120  X=X+O.01:IF  X>0.7  THEN  X=0.7 

130  NEXT  W: SOUND  0,0, 0,0 

135  FOR  S=l  TO  2 

140  SOUND  1,40,10,10: SOUND  2, 10, 10, 8: SOUND 

3,90, lO, 10 

145  FOR  X=l  TO  200:NEXT  X 

147  SOUND  i,0,0,O:SOUND  2, O, O, O: SOUND  3,0,0,0 

148  FOR  X=l  TO  60:NEXT  X 

150  NEXT  S  © 


ff 
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S[a>D£;2VLy  you  awakenTnaco 
surrounded  by  a  vast  gravj^a^. 
aU  MUST  GET  OUT  BEF 

OW?  There*s  no  easy  way,  tij 
alls  are  too  high — the  gates 
^ocked.  Vampires,  Zombies,  and\ 
Werewolves  constantly  attack  as 
you  frantically  search  musty         i 
crypts,  catacombs,  and  dead  ^ 
tombs  for  treasures  and  clu%*^  ^ 
OViLY  TWELVE  HOVRST" 
ESCAPE  OR  REMAIN  FOREVER  ! 


Both  Puzzle-Solving  Si  Role-Playing  li^rigue! 

•  Superb  Graphics,  Sound  &  Color  Aniihation! 

•  Hours  of  Challenging  Terror!         /' 
Requires ...  ' ,    ^ 

•  ATARI  400/800  8L  One  Disk  Drive 

•  OnePIaj/er  fill  Joystick  Controller 
Comes  with . . . 

•  Game  Program  8L  Complete  Instructions 

•  EFYX30IFOREVER  WARRANTY 

Now  Available  At  Your  Favorite  Dealer. ..$29.95 

For  the  name  of  your  nearest  E  PYX  dealer  write : 

"CRYPT  OF  THE  UNDEAD" 

EPYX/Automated  Simulations,  Inc. 

P.O.  Box  4247,  Mountain  View,  CA  94040 


COMPUTGR  GAMES 
ThUNKeRSPLAY 


EPYX  Temple  of  Apsbai  was  the  very  first  computer 
game  ever  tc  win  the  Hobby  Industry  award  for 
excellence.  EPYX  pledges  you  that  same  excellence 
In  every  game  you  purchase  from  us  . . .  the  VERY 
BEST  In  entertainment! 

EPYX  30/FOREVER  WARRANTY 
*Oar  30-day  Unconditional  Guarantee:  If  your 
EPYX  Game  ha^  any  defect  whatsoever  within 
30  days  of  purchase,  return  it  to  us  or  your 
dealer  andwewill  replace  it  free . 
•Our  Forever  Warranty:  If  anything  happens 
to  your  diek  at  any  time  after  30  days,  for 
any  reason.just  send  it  back  with  $5.00  for 
shipping ,  and  wc  will  send  you  a  replacement. 


MT.4JU  400IS00  is  a  trademark  of  ATARI. INC . 
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The  Beginner's  Page 

How  Computers 
Think 


Richard  Mansfield 
Senior  Editor 


(loinpLiicrs  fhjii'l  yet  think  in  the  broadest  sense. 
Some  believe  that  computers  never  will  match  the 
iiunian  niinrl  in  overall  mental  ability.  Others 
argue  that  artilicial  intelligeiue  is  inevitable  and 
might  ( (tme  to  pass  within  ihe  next  ten  lo  ftlleen 
years.  lieibre  we  tan  consider  this  question,  how- 
ever, we  slioiild  first  look  briefly  at  the  mechanics 
of  computer  thinking.  Your  personal  computer 
does  "ihiuk"  in  a  wa\.  It  can  rememlier,  it  can  plav 
a  good  game  of  chess,  it  can  make  certain  kinds  ol 
decisioirs,  and  it  pcrlorms  math  calculations  far 
taster  than  we  do. 

How  does  ycnir  computer  do  the  "thinking" 
that  makes  it  a  worlhv  <hess  opponent?  For  the 
answer,  we  ha\e  to  get  down  lo  the  simplest  le\'el. 
If  we  could  enter  the  silicon  chips  inside  the 
tnachine.  we  would  see  a  vast  pattern  ofintersec- 
lions  and  pathways,  like  I.os  Angeles  seen  at  night 
from  a  jet.  Which  path  the  electricity  follows  deter- 
mines what  happens.  The  computer  controls  this 
electric  Iradic  with  gales.  There  are  great  numbers 
of  gates  (the  intersections),  and  they  are  the  heart 
of  the  (onipuler's  decision-making  process.  Each 
gale  makes  a  ves  or  no  decision,  like  a  traffic  cop 
who  signals  "sloj/"  or  "go."  m  ibe  i'le(tricii\  [r\  iug 
to  How  past  it. 

How  does  this  "gate  deciding"  lake  place  in 
phvsical  lernrs?  The  svmbol  of  a  gale  looks  like 
this: 


with  iwtj  lines  (wires)  coming  iiuo  the  gale  and  one 
line  going  out.  The  incoming  tines  are  the  facts, 
the  basis  for  the  judgment,  and  tlie  Hue  out  an- 
nounces the  decision.  A  gale  is  a  transistor  (or 
diode).  It  functions  like  an  automatic  traffic  light 
which  turns  green  only  alter  two  cars  have  pulled 
up  to  the  intersection.  Beneath  the  pavcmeiu,  in 
each  lane,  is  a  sensor  which  can  tell  if  a  car  is  sitting 
on  it.  The  light  stavs  I'cd  until  both  setisois  are 
switched  on. 

If  there  is  only  one  car  in  either  lane,  or  no 
cars,  the  light  stavs  red.  With  onlv  these  weight 
sensors  connected  b\  wires  to  the  gate,  a  true  deci- 
sion can  be  made.  The  wire  coming  out  of  the  gale 
is  "turned  on"  when  both  incoming  wires  are  on. 
This  "out"  wire  is  connected  lo  ihe  trali'ic  light.  In 
this  way,  electricity  flowing  through  wires  and 
gates  can  decide  things,  can  think. 

A  gale  which  says  "yes"  when  both  ol  its  in- 
coming wires  are  on  is  called  an  .WD  gate.  Both 
one  wire  .\N'D  the  other  must  be  on  foi'  the  .A.NI) 
gale  to  sa\'  "yes."  It  is  easy  to  see  that  lliis  gate 
could  have  many  uses.  Htnv  would  your  computer 
decide  whether  to  put  a  capital  or  a  lowercase  "C"' 
on  your  r\'  screen  when  vou  pre.ss  "C"  on  the 
keyboard? 

Using  Gates  In  BASIC 


SHIFT 


a 


L 


^ 


X 


o      □ 


A 


Is  any  other 
key  being 
pressed? 


Figure  2. 


There  are  multitudes  of  .\\1)  gales  inside  your 
coni]niU'r.  One  ol  tlu-ni  could  alwavs  be  checking 
lo  see  if'a  signal  is  coming  in  Irom  ihe  shift  kev  at 
ibe  same  time  as  another  signal  is  coming  from  a 
regular  kev.  W both  of  these  wires  are  on  at  the 
same  time,  the  shift  fie(  ision  is  tnade,  so  the  wire 
lomiugoul  of  the  'Shift  .\Ni)  (late"  lunrs  on  aiul 
the  computer  displays  an  up])ercase  '< '.." 

Less  common,  !)ut  also  important,  is  the  OR 
gale.  It  looks  roughlv  the  same  as  .\XI)  with  two 
wires  in  and  one  out,  bul  ii  sa\s  "ves"  ii  eillier  in- 
coming wire  is  on.  It  migiu  lie  useful  tor  night 
iratfic.  If  there  is  a  car  in  eiihei  lane,  the  light 
switches  to  green. 

There  are  times  when  the  besl  way  to  solve  a 


Adventure  en  a  Boat 


Hobby  the  Robot  Catcher 


Sky  Rescue 


The  SubLOGIC  line  of  children's 
software  (ages  4-12)  is  available 
for  the  Atari  ®400"  and  800 " 
computers. 

Adventure  on  a  Boat 

Go  fishing  for  points  in  the  waters  of  Fantasy 
where  anything  can  happen.  32K 

Robby  the  Robot  Catcher 

Baby  robots  are  failing  from  the  skies. 
Catch  them  if  you  can.  32K 

Sky  Rescue 

Use  your  helicopter  to  rescue  the  people 
of  Irata  from  the  Mad  Bomber.  32K 

These  and  other  children's  games  are  on 
cassette  for  $19.95  or  on  disk  for  $24.95. 


eeyourde^ 


ono^irecmoere^ia^rSb  and  specify  UPS  or  first  class  mail. 
Illinois  residents  add  5%  sales  tax.  Visa  and  MasterCard  accepted. 


*IX)GIC 

Communications  Corp. 
713EdgebrookDrive 
Champaign,  I L  61820 
(217)  359-8482 
Telex-.  206995 
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prograinniiiig  problem  in  BASK]  is  U>  scl  iij)  \()ur 
own  gates.  I(  \()im' conipiiler.s  BASIC  inckicle.s  the 
words  AND  and  OR,  von  can  u.se  tlieni  to  experi- 
ment wiili  this  ronccpl  ol  gales.  Vou  could  try: 

10  INPUT  A:  INPUT  B 

20  IF  A  =  10  AND  B  =  5  THEN  PRINT"  AND  ":  GOT 

0  10 
30  IF  A  =  10  OB  B  =  5  THEN  PRINT"  OR  " :  GOTO 

10 
40  PRINT"  NEITHER  AND  NOR  OR  ":  GOTO  10 

or  you  eould  get  more  complicated  by.  for  example, 
checking  to  see  ifbodi  numbers  are  less  than  100 
and  B  is  1/2  as  huge  as  .\: 


20    IF   A    <    100    AND    A/2 
ONS    SATISFIED" 


B    THEN    PRINT    "CONDITI 


The  computer's  "mind"  is  huili  of  AND  aiifl 
OR  gales,  lots  oi  iliem,  arranged  in  vaiious  ways, 
lo  form  the  pathways  along  which  an  electric  im- 
[nilse  Hows.  This  spark  races  through  the  computer. 
darting  now  left,  now  riglit.  at  the  gates.  I  liings 
work  similarly  in  the  human  brain,  but  there  are 
signif Hani  dil lerences. 

A  Thousand  Ideas  About  Orange 

In  om  lirain,  the  wires  leading  into  a  gate  are 
nerve  fibers,  the  gates  thcm.selves  are  nein-ons,  and 
t!ie  wire  coming  out  of  the  gate  (with  the  answer)  is 
called  an  axon.  Perhaps  the  most  important  differ- 
ence is  that  a  computer  normally  has  two  wires 
bringing  facts  iiUo  a  gate  (oi-  a  decision.  Some 
neurons  Iia\ c  up  lo  1 00, ()()()  incoming  wires.  A 
single  decision  can  be  influenced  by  that  many 
■■|acls."  Fortunalelv  ior  us,  tiie  facts  don't  all  need 
ioi)e"triie'"  to  switch  an  AND  neinoii.  1  heoutgciing 
axon  can  say  "ye.s"  l>a.sed  on  a  percentage  of  the 
incoming  votes. 

.Anoiiier  significant  difference  contributing  to 
the  sophi.stication  of  human  thought  is  that  we  can 
think  manv  tilings  at  tlie  same  time.  Wlien  vou 
imagine  an  orange,  your  brain  activates  up  to 
perhaps  1 ,000  separate  thinking  proccs.ses  siinul- 
(aneousK  .  It  |)ro\  ides  pictures  (of  boili  the  color 
and  (lie  fruit  and  possibly  throws  in  an  "associated" 
idea  or  two  like  a  plioto  of  an  orangutan  ape),  taste 
memories,  and  hundreds  of  Other  pieces  of  infor- 
mation it  has  wired  to  the  word  oiniiirr.  And,  at 
the  same  time,  it  is  selecting  which  of  these  thoughts 
to  ignore,  which  to  connect,  ;md  wluc  h  Iia\e  llu' 
highest  \'alue  at  llie  moment. 

Computer  Gates  Can  Switcti  A  Million  Times 
Each  Second 

^'our  computer,  tiy  contrast,  can  process  only  one 
"thouglu"  ai  a  titne.  This  sort  of  thinking  (A  leads 
to  B  which  leads  lo  C])  lends  itself  very  well  to  math 
problems,  but  more  or  less  eliminates  poetry,  com- 


mon sense,  or  any  thinking  in\'oh  ing  creativitv  or 
flcxibilit\'.  At  present,  ccjmputers  are  excellent  at 
.solving  problems  where  there  is  only  one  right 
atiswer,  but  iveak  with  ambiguous  tasks  (inchuling 
mastery  of  languages  with  their  shadings  an<l 
nuances). 

Underlying  these  differences  are  some  inter- 
esting contrasts  between  your  brain  and  your  cotn- 
putcr's  chips.  Some  estimates  place  the  total  mmihcr 
of  gates  in  the  brain  at  I0,()0{).000,00<).  Ber.sonal 
computers  have  far  less  densilv.  The  brain's  mem- 
ory may  have  I2„"500,000,000.00(),000,000  bytes 
(memory  cells).  Wc  consider  ourselves  lucky  if  our 
computer  has  4^^,000  bytes.  This  imbalance  in  size 
and  complexii)'  is  somewhat  olfset  by  the  great 
speed  of  the  computer.  A  ccjmpuler's  gate  can 
swing  open  or  slam  .shut  one  million  times  every 
second.  Our  gates  can  open  or  close  only  1 00  times 
per  second.  (But  1,000  of  litem  can  be  operating  at 
once,  so  it's  not  as  bad  as  it  sounds.) 

At  the  vanguard  of  computer  .science,  however, 
the  gap  is  closing.  The  newest  chips  are  coming 
close  lo  the  <lensity  of  the  liuman  brain.  Advances 
aie  being  made  in  creating  "parallel  processors," 
compulers  which  can,  like  us,  handle  many  thoughts 
simullancously.  (ialcs  with  multiple  incoming 
wires  at-e  being  built.  The  latest  computer  speed 
records  leave  us  hopelessly  in  the  dusi:  some 
working  compiuers  can  switch  a  gate  in  a 
nanosecond  (one  billionth  of  a  .second). 

Will  computers  ever  become  intelligent  in  oiu" 
sense  of  tlic  term?  Will  a  new  life  form,  silicon 
.sal>it')is,  dominate  Eartii?  NolM)dy  knows.  There  is 
one  thing  to  consider  though:  our  mental  macliin- 
ery  isn't  gelling  any  bigger  oi"  faster.  We  ha\e  had 
our  present  brain  capacity  and  speed  since  prehis- 
toric limes.  The  modern  electronic  computer  first 
appeared  in  the  I040's,  it  has  rapidiv  im]>roved 
since,  and  we  caimol  now  say  that  there  is  any 
known  limit  to  the  ultimate  power  of  acompiitei" 
mind.  @ 


PET  -  APPLE 

MASTER  GRADES  PROGRAM:  Written  by 
teachers  for  teachers.  Produces  weekly,  monthly 
reports,  progress  letters  to  parents,  class  lists, 
more  ■  Disk  Only  $29.50 

SUPER  LIB:  The  ultimate  Library  Program.  Flags 
dup  titles,  handles  up  to  8,000  programs.  Prints 
one  alpha'd  list  -  Fast  M.L.  sort  included.  A 
complete  package  to  organize  all  your  files. 

Disk  Only  $29.50 

For  CBIvl  16/32k,  all  drives,  Applesoft  3.2  or  3.3  DOS. 

PLEASE  SPECIFY  EQUIPMENT. 

Midwest  Software 

P.O.  BOX  214 

FARMINGTON,  Ml  48024 


New!  POOL  400  in  Cartridge  form  for  your 
16K  Atari  400/800  $39.95,  requires  joystick. 


O  High  resolution  graphics - 
Life  like  motion. 

O  instant  replay  on  any  shot. 

O  Superfine  aiming. 

O  Pool  room   sound  effects 

O  Choice  of  4   popular  games 


I 


See  your  local 
computer  dealer 
or  order  directly 
from  IDSI. 
Specify  ATARI 
or  APPLE. 


'■^'x 
c^^ 


.^ 


WJARI  OWNERS 


NOW  YOU  TOO      \}h 
CAN  PLAY  POOL  1.5 
ON  YOUR  ATARI 
48K  DISK  SYSTEM. 


ALSO  AVAILABLE  FOR 
THE  APPLE  I  l®48K 
DISK  SYSTEM. 


.'«  < 


ATARI  is  the  registered   trademark  of  ATARI  Inc. 
APPLE  II  is  the  registered  trademark  of 

APPLE  Computer  Inc. 
POOL  1.5  is  trademark  of  IDSI. 


P.O.BOX   1658 
LAS  CRUCES,  NM 
88004 
Ph.  (505)522-7373 
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This  jjioirrain  (joy  AUiri  and  MIrnisofi  B ASICs)  zvill  aid 
in  i III fjnn'iti^- find  maintaining  speed  reading skilLs. 

Peripheral 
Vision  Exerciser 

Ron  Kushnier 
Richboro,  PA 

We  have  all  seen  or  heard  aboul  people  who  can 
read  a  lengthy  novel  in  an  liour.  Their  eyes  scan 
the  pages  lasier  ihaii  mosl  o(  us  c<\n  read  a  senlence. 
How  do  they  do  il?  How  much  com  prehension  is 
really  taking  place? 

Those  who  have  taken  speed  reading  courses 
have  said  thai  il  is  a  matter  ofextrenieconcentraiion 
and  practi(  e.  mostlv  practice.  'Their  reading  speed 
depends  on  the  complexity  of  the  reading  material 
-  a  novel  goes  much  iaster  tlian  a  technical  article. 
Use  of  the  lechni(jue  must  !)C  constant.  Once 
a  reader  strays  from  the  method,  he  tjiiicklv 
forgets  it. 

The  major  technique  used  in  speed  reading  is 
the  concept  of  the  word  pictiue.  VV^hen  we  see  a 
word  like  the,  we  do  not  see  it  as  "  t...h...c  ,"'  but 
rather  as  an  entire  word  pictine.  if  we  exteufl  this 
idea  and  add  another  word,  like  on  the,  most  of  iis 
can  still  see  the  entire  picture  rather  than  separate 
words.  If  we  add  i»i  the  hill,  we  now  have  a  complete 
ihouglil  in  one  word  picture. 

Speed  reading l)uilds on  (his  technique,  starting 
with  single  words  and  progressing  to  newspaper 
columns,  and  finally  to  full-length  sentences  as 
fotmd  in  standard  texts. 

A  recent  TV  program  flevoted  to  the  stibjcct 
showed  several  speed  reading  tools.  These  consisted 
of  charts  of  random  letters  apjjropriately  spaced  to 
exercise  the  periplieral  reading  vision  of  tlie  stu- 
dent. I  immediately  thought,  "Wow!  What  a  terrific 
application  for  a  computerl"  Not  only  could  t 
produce  such  a  chart,  btil  1  could  also  animate  it. 

Those  who  are  interested  in  trying  speed 
reading  may  find  iliis  Periplieral  Vision  Exerciser 
of  interest. 

The  program  generates  lists  of"  random  letters 
formatted  in  such  a  way  that  the  field  of  view  is 
gradually  expanded.  The  eyes  lake  in  more  letters 
at  one  time  in  this  way. 

The  program  consists  of  two  levels:  beginner 
and  acUanccd.  C'oncentratc  on  the  screen  and  try 
to  read  the  groups  of  letters  with  one  eye  fixation, 
that  is,  without  ino\ing  volu"  eyes  across  the  screen. 
Press  the  SP.ACE  key  to  call  tipanoiher  set  of  letters. 
As  vou  progress,  press  the  "M  '  kcv  (more  separa- 


lion)  to  make  things  a  little  harder.  To  stop,  or  to 
go  into  another  mode,  just  hit  the  STOP  kev.  then 
iiit  RUN. 

Program  1.  Microsoft  Version 

100  REM  **PERIPHERAL  VISIOM  EXERCISER** 

110  REM  **  BY  RON  KUSHNIER  ** 

120  INPUT" {CLEARlARE  THESE  CAPITAL  LETTERS{Y/N 

)  "  ■  A$ 
130  IFLEFT$ (A$, l)="Y"THENPOKE59468,14:     Fl=l 

:GOTO150 
140  IFLEFTS{A$, 1) <>"N"THEN120 
150  INPUT" {CLEARlDO  YOU  WAMT  LEVEL  ONE(l)  OR  T 

W0(2) ";A 
160  IFA=1THENF=1:GOTO190 
170  IFA=2THENF=0:GOTO190 
180  GOTO150 
190  INPUT" {CLEAR)STARTING  SEPARATION{  >=2  )   " 

;B 

200    PRINT" {CLEAR} " 

210    IFFl  =  lTHENA$  =  "ABCDEFGHIJKmNOPQRSTtJVWXYZ": 

GOTO230 
2  20    AS="ABCDEFGHIJKLMNOPQRSTUVWXYZ" 
230    X=l 

240    DEF    FNL(X)=INT(26*RND(X)+1) 
250    FOR    I    =1    TO    10 
260    C$=MID5 {AS,FNL{X) ,1) 
270    IF    F=1THEN300 
280    C$=C$+MID$(A$,FNL(X) ,1) 
290    C$=C$+MIDS (AS,FNL(X) , 1) 
300    D$=MID${AS,FNL(X) ,1) 
310    IF    F=iTHEN330 
320    D5=DS+MID$ (A$,FNL(X) ,1) 
330    ES=MIDS (AS,FNL(X) ,1) 
340    IFF=1THEN360 
350    E$=ES+MID$ (A$,FNL(X) ,1) 
360    IF    F=1THEN    PRINT    TABdS-    B)DS;     TAB(18)CS;T 

AB(18+B)E$;CHR${13) ;GOTO380 
370    PRINT   TAB(18-    B)D$;    TAB ( 18 ) C$ ;TAB ( 19+B) E$ ; 

CHR$(13) 
380    NEXT 
390    POKE158,0 
400    GETA$:IFAS=""THEN400 

410    IF   AS="M"THENIFB<18THENB=B+1:GOTO200 
420   GOTO200 

Program  2.  Atari  Version 

«t*  PERIPHERAL  VISION  EXERCISER 


lOO 

1  10 

150 

155 
160 
190 

195 
200 
250 
Z60 
270 
280 
290 
300 

310 
500 
510 
520 
530 


REM 
t« 

OPEN 

,  1 

?  CH 
1  )  O 
IF  fl 
F=l: 
?  CH 
IB)  " 
IF  B 
?  CH 
POSI 
PDSI 
PDSI 
POKE 
GET 
IF  A 
1  :60 
GOTO 
FOR 
?  CH 
NEXT 
RETU 


#1 , 4, 0, "K: " : BRflPHICS  0:POKE  752 

R»(125>;"Do  you  want  level  one  C 

r  two  <2)"5GET  #l,A:A=ft-4B 

<1  OR  A>2  THEN  150 

IF  A=l  THEN  F=0 

R» ( 125> ; "Starting  separation   <Z- 

; : INPUT  B 

>18  THEN  B=1B 

R*< 125)  ;  :PDKE  559, O 

TION  la-B, 10: V=F*2: eOSUB  500 

TION  18, lO: V=F*3: GOSUB  500 

TION  la+B, 10: V=F*2: GOSUB  50O 

559,34 
«1  ,  A 

=ASC<"M")  THEN  IF  B<18  THEN  B=B+ 
TO  200 

200 
1=1  TO  V 
R*  <65+ INT  <26«RND (O)  )  )  ; 

RN  © 


V  r^^'iipi-- 


I 
I 


ij^y-l^:: 


A-''-i^i 


•y'ii'^*'?': 


1 


I 
I 


E 


1 


FOR  YOUR 


ATARI  400/800 


-  >-.r::^( 


^;-^P^l 


-#- 


-*^:S'>SA:'M 


^^: 
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At  last!  the  ultimate  baseball  game  for  your  Atari  400/800 


Scrolling  outfield 
Individual  player  control 
Fully  detailed  animation 
Complete  range  of  pitches 


Tape  $34.95 
Disk  $39.95  (U.S.  Funds) 


•  Hysterical  crowd  scenes 

•  One  or  two  player  option 

•  Joystick  control 

•  Requires  minimum  16K 


xas 


INHOME  SOFTWARE  INCORPORATED,  f 

2485  Dunwin  Drive,  Unit  1,  Mississauga,  Ontario  L5L 1T1  (416)  8280775  (416)  828-0778 
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Though  wiitlcii  jar  ihc  PE't\  this  in-drplh  rxfiSni'dlioit  is 
useful  to  any  rompulcrisl  irhosr  BAS/C  iurludcs  the  DEF 
FN  roiuiiiatul. 

User-defined 
Functions: 


Defined 


Myron  D.  Miller 
Indianola,  PA 


Have  you  ever  urillcn  a  program  in  which  a  certain 
formula  had  to  be  used  quite  often?  Perhaps  tiie 
fundamental  expression  was  always  the  same,  but  a 
varialile  would  need  to  change.  Some  formulas  can 
get  quite  lengthy,  and  repetitious  enti  y  can  become 
tedious.  'I'here  is  an  alternative  besides  subroutines 
for  this  situation:  the  user-defiricd fuiuliori .  Lei's 
take  a  look  at  the  user-defined  fimction. 

I  will  be  inventing  some  names  in  the  article 
to  help  explain  the  operation  of  the  function.  Anv 
term  which  is  of  my  creation   will  be  ioliowed  l)y 
"(nijjargon)'"  when  introduced.  I  tie  first  invented 
term  is  thie  abbreviation  UDF  (my  jargon)  for  t/ser- 
Defined  Function.  Also,  there  are  a  lot  of  short  and 
simple  examples  included  in  the  article.  Sit  close  to 
your  PET  and  try  the  examples  when  you  come 
across  ihem.  !  think  vou  will  learn  more  by  seeing 
the  UDF  in  action. 

What  Is  A  UDF? 

A  UDF  is  an  arithmetic  function  that  is  defined  bv 
the  user.  Once  defined,  the  UDF  is  implemented 
just  like  a  normal,  resident  BASIC  function,  and 
can  be  used  at  anv  point  within  the  program.  A 
UDF  is  somewhat  like  a  variable,  but  rather  than 
being  a  variable  for  data,  it  is  a  variable  for  an 
aritfimelic  formula.  Like  a  variable,  a  UDF  can  be 
defined,  called  up,  and  redefined  as  often  as  de- 
sired. While  similar  to  a  variable,  a  UDF  is  not  a 
variable,  and  you  should  avoid  thinking  of  ii  as  a 
variable.  A  UDF  is  for  number  crunching  opera- 
tions only.  As  such,  string  variables,  string  func- 
tions, and  other  non-arithmetic  operations  must 
not  appear  in  a  UDF.  Tfie  string  symbol  {$)  must 
not  appear  in  the  UDF's  syntax.  Forget  about 
strings  when  working  witli  UDFs. 

When  should  you  use  a  UDF?  Wlienever  it  is 
convenient  and  practical  to  do  .so.  Generally,  they 
are  used  for  complex  formulas  which  are  repeated 
many  limes  throughout  tlie  program.  However, 
they  can  be  as  simple  as  you  like.  It  is  chiefly  a 
question  of  practicality.  If  a  formula  appears  only 
once  in  a  program,  a  UDF  is  clearly  impractical.  If 
it  appears  many  times,  it  may  then  become  practical 


to  implement  a  UDF.  Another  feature  of  the  UDF 
is  that  one  of  the  variables  of  the  formula  is  made 
available  for  inde)>endcnt  substitutions.  Thus, 
values  can  be  plugged  into  the  UDF  without 
changing  variables  found  in  the  program.  I  think 
you  will  find  the  UDF  to  be  an  interesting  as  well  as 
]X)werful  programming  tool. 

UDF  Syntax 

Lei's  take  a  look  at  a  UDF  (.see  Figure  I  and  Example 
1).  First,  the  UDF  has  two  parts:  I.  the  definition 
statemem  -  DEF  FN...-.  2.  the  execution  statement 
(niyjargon)  -  FN...-.  The  definition  statement  tells 
the  computer:  "Remember  this  Ibrmula,  we  will 
need  il  later."  i'his  is  similar  to  a  LE  T  for  variables. 
Fhe  execution  slalemenf  tells  the  computer:  "Use 
that  formula  that  I  told  you  to  remember."  This  is 
similar  to  calling  up  a  variable  for  use.  Figure  1 
shows  the  required  syntax  incorporated  into  both 
statements  of  the  UDF.  F.xample  1  siiows  a  simpli- 
fied use  of  a  UDF.  (Note;  the  examples  given  in 
this  article  will  emphasize  simplicity  rather  tfian 
practicality.)  We  will  take  a  detailed  look  at  each 
.segment  of  the  UDF's  syntax. 

BASIC  Keywords.  DEF  FN  {define junrlion)  is 
the  keyword  tliat  states:  lemenibcr  this  function.  It 
must  have  a  line  number:  that  is,  you  cannot  use  a 

UDF  DEFINITION  STATEMENT 

120   DEF  FNX  (A)  =  A-(-B 


LINE  NUMBER* 


BASIC  KEYWORD- 
NAME 


ARGUMENT- 
FORMULA - 


UDF  EXECUTION  STATEMENT 

FNX  (A) 


BASIC  KEYWORD - 
NAME 


ARGUMENT- 


*A'line  number  is  required  for  a  definition  statement. 

Figure  1.  Syntax  for  a  User-Defined  Function.  The 
definition  statement  must  appear  before  the  execution 
statement  in  the  program. 
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Make  your  fun  and  games  computer  get  serious 

V Ror  onlv  i79:9S —' 


For  only  $79;9$ 


VlC-20®  The  Wonder  Computer  of  frie  IPSffs.  Less  than  $300.  One  heckuvo  lot  of  fun.  But  if  you're  using  your  VlC-20  strictly  for  recreation  and  fua 
we  at  Micro-Systems  think  you're  not  getting  your  money's  worth.  Because  we've  designed  the  IVlicro-Systems  VIE  Cartridge  which  aliows  you  to 
interface  VIC  to  oil  existing  Commodore  IEEE  periptierais  {8050,  4040, 2031,  and  printers)  for  only  $79.95.  in  addition,  we've  designed  She  V-232 
RS-232  Interface  boofd  to  ailow  the  VIC-20  to  communicate  with  various  seriai  devices  such  as  printers,  modems,  and  other  systems— NOT  JUST  A 
BUFFS!  DRIVER — for  only  $4€.O0.  Also  available  are  a  fu!l  range  of  Ram  Expansion  Cartridges  in  increments  of  8K,  "IblC  and  24K  of  rann  expansion 
memory  at  vety  competrtive  prices.  If  you  need  to  access  more  than  one  cartridge  in  your  VlC-20  expansion  port,  we  tiove  the  solution.  The 
V-Expander  Is  now  available  with  6  additional  expansion  ports  DIP  selectable. 

And  if  you  want  to  keep  ttie  fun  in  your  computer.  Micro-Systems  has  developed  five  all  new  video  games  (VICTOROIDS.  MOBILE  ATTACK,  CRACK, 
GUARDIAN,  and  QUARK)  A/allable  in  Cartridge;  Cassette  [requires  8K  expansion];  and  disk  (requires  IEEE  interface  above  and  8K  expansion);  all 
compatible  with  VlC-20. 


Available  from  Micro-Systems 


VIE  Cartridge  tlEEE-488) 

VlC-20  Color  Computer— 
VlC-1540  Single  Disk  Drive. 
VIC-1515  Graphic  Printer— 
VIC  Modem 


VIC-12'IO  3K  Expansion. 

V8K  Ram  Expansion 

V16K  Ram  Expansion 

V24K  Ram  Expansion  _ 


.S  79.95 
.$259.00 
.$499.00 
.$325.00 
.S  89.95 
.S  35.00 
.S  49.95 
.S  95.00 
.$149,00 


V-Expander  (6-slot) 

V-232  RS.232  Interface 

Joy  Stock  (Arcade  Quality) 

VTE  Terminal  Emukitof 

Tape 

Disk 

GAMES  Cartridge. 
Cassette— 
Disk 


.$  75.00 
.$  45.00 
.$  29.95 


8.00 
15.00 
29.96 
19.95 
19.95 


DEAL£R  INQUIRIES  INVITED 


QTY 


[ybs,  Please^end  me: 

1^  ^ 

I 


IL 


MODEL* 


NAME 


TOTAL        [In  Texas,  add  5%  sales  tax) 


PRICE 


YDur  Name. 
Address — 

City 


.State. 


.ap. 


payment  method:  Ctieck  Q    Card-Exp.  Date. 

Master  Card  # 

Visa* 


American  Stpress  # . 
Signature 


Micro-Systems  •  11105  Shady  Trail  #103  •  Dallas,  fexas  75229  •  (214)  484-7836 

^RsQislafedTodemofli  of  Coortmodofe  >n). 


^^^ 

s^^^^^^^ 


^<C 


SUNRISE 


SOFTWARE 


LEADER  IN  DISCOUNT  SOFTWARE  —  18-30%  OFF 


ATARI 


Action  Quest ,,...,  D 

Adventure  1  -1 2  ea T 

Adventure  on  a  Boat D 

Ali  Baba  &  40  Thieves D 

Angle  Worms , . . .  T 

Andromeda D 

Assembler  Editor ,  C 

Asteroids C 

Bishops  Square D 

Cavern  of  Mars C 

B'1  Nuclear  Bomber T 

Bug  Attack D,T 

Centipede C 

Character  Generator D 

Conllict25TO T 

Compu-Bead D,T 

Compu-MathfDeclmals D,T 

Compu-Math/Fractlons ... , D,T 

Crush,  Crumble  &  Chomp D,T 

Crossfire D,T 

Dalastones  ol  Ryn D,T 

Dellection T 

DungBeetie D 

Empire  ofOvermInd D 

Entertainer  Kit C 

Fort  Deliance T 

Frogge  r D 

Qalacllc  Empire T 

Qalaclic  Trader T 

Ghost  Hunter T 

Ghostly  Manor .,..,..,,,,.....  D 

HIRES  Mission  Asteroid D 

HI-RES  Wii  &  Princess D 

Invasion  Orion D,T 

Jawbreaker D 

Kayos D.T 


Amok T 

Allen  Blitz T 

Kosmic  Kamlkazee T 

CloudBursl..,, C 

Renaissance C 

Sub  Chase T 

Outworld C 

The  Allen T 

Meteor  Run C 


23.00  K-Raiy  Shootout C 

15.9S  Lisp  Interpreter D 

19.95  Lords  ol  Karma T 

26.35  Lunar  Lander T 

12.00  Match  Racers D 

31.96  Missle  Command C 

47.95  Mountain  Stiool T 

32.00  Mouseallack D 

23.95  Nent  Step D 

32.00  No.  Atl.  Convoy  Raider T 

1 3.00  Nukewar T 

23.95  PacMan C 

35.95  Pathfinder D 

1 5.95  Planet  Minders T 

13.00  Pool  1.5 D 

23.95  Programmer  Kit C 

31.95  Q.S.  Forth 0 

31.95  Raster  Blaster D 

23.95  Rear  Guard T 

23.95  Rescue  at  RIgei D,T 

1 5.95  Ricochet D,T 

11.95  Shattered  Alliance D 

23.95  Softpom  Adventure D 

28.00  Space  Invaders C 

82.00  Slarbase  Hyperion 0 

16.00  Star  Raiders , C 

29.95  Star  Warriors D,T 

1 5.95  Tankllcs D 

1 5.95  Temple  ol  Apshal 0,T 

24.00  Threshold D 

1 9.95  3D  Tic-Tac-Toe T 

1 9.95  3D  Supergraphics D,T 

26.35  Treasure  Quest t 

19.95  VersaWriler  Tablet A 

23.95  Visicaic D 

29.95  Warlocks  Revenge D 


VIC/20 


19.95  Skymath T 

21.95  Space  Division T 

21.95  Spiders  ol  Mars C 

34.95  Super  Hangman T 

42.45  3D  Maze T 

21.95  VICalc T 

34.95  ViCat T 

21.95  ViCheck T 

42.00  ViTerm  A T 

RS232  Board A 

8K  Cartridge A 


PET 


Bl  Bomber 

Computer  Acquire 

Computer  Stocks  &  Bonds . 

Con1liet2S00 

Nuke  War 

Tantlcs 


13.00 
16.00 
16.00 
13.00 
13.00 
20.00 


GunsFort  Defiance T 

Midway  Campaign T 

N.A.  Convoy  Raider T 

Planet  Miners T 

Lords  of  Karma , T 


D-Disk,  C-Cartrldge,  A-Aceessory,  T-Cassette 


39.95 
120.00 
16.00 
12.00 
23.96 
32.00 
12.00 
29.95 
31.95 
13.00 
13.00 
35.9S 
27.95 
13.00 
29.9S 
63.88 
63.96 
23.95 
15.95 
23.95 
15.95 
31.95 
23.95 
32.00 
18.35 
38.00 
31.95 
23.20 
31.95 
31.95 
15.95 
31.95 
15.95 
240.00 
200.00 
26.00 


12.00 
12.00 
42.00 
15.15 
12.00 
12.95 
19.95 
19.95 
15.95 
44.95 
71.95 


16.00 
13.00 
13.00 
13.00 
16.00 


SUNRISE  SOFTWARE  •  2126  shady  brook  dr..  icxw  oaks,  cagiaeo 


24  HOURS  A  DAY 
7  DAYS  A  WEEK 

ORDER  TOLL  FREE 
800-8540561  EXT.  812 
800  ■432-7257  (CALIF.) 


WO  HASSLE! 

GUARANTEED 

REPLACEMENT  POLICY 


We  take  MASTERCARD  or  VISA. 
(Include  card  H  and  expiration 
dale.)  California  residents  add 
6%  tai.inciudeSJ.OO  for  postage. 
Prices  subject  to  change. 


1  Mhz-  12  Bit  A/D 

lor  your  Apple  ii  Compuler 

Th.eAPPLESC0PE-HR12  analog  to  digilal  converter  uses 
a  high  slabilily  buried  zenervoltage  reference  and  a  flash 
A/D  to  give  12  bil  accuracy  wiih  a  1i  bit  dynamic  range 

•  DC  10  1  Mhz  Prog'ammable  Sample  Rate     ■ 

•  2048  Sample  Buller  h/lemory 

•  P'relngger  Viewing 

•  Continuous  or  Single  Sweep 

•  i  Channel  Soltware  Support 
irequires  addilianal  power  sunp'yl 

•  Externa!  Trigger  Inpul 

Tne  standard  software  provided  with.  eacHAPPLESCOPE- 
HR  1  2  inclurles  all  qt  IheluncIionB  necessary  lo  turn  your 
Apple  11  computer  into  a  high  quality  digital  storage 
osciltoscope  In  addition  all  ollheSCOPE  DRIVE floptions 
are  being  up-graded  to  handle  the  nigher  resoiuiion  dala. 
Price  per  channel  $695 


The  original  APPLESCOPE  still  provides  the  oplimum 
price/performance  Irade  of!  tor  those  users  requthng  8  bil 
converter  resolution 

APPLESCOPE  INTERFACE 


•  DC  lo  3.5  Mhz  sample  rate 

•  t024  byle  buffer  memory 

•  Prelrigger  Viewing 

•  Programmable  Scale  Select 

•  Continuous  and  Single  Sweep  Modes 

•  Single  or  Dual  Channel  Trace 

Price  for  the  Wjo  board  Applescope  system  is  S595 
EXTERNAL  TRIGGER  ADAPTER  S29 

SCOPE  DRIVER  Advanced  soltware  lor  Ihe  APPLESCOPE 
analog  10  digital  converters  makes  full  use  oline  com puting 
power  of  the  Apple  II  lo  create  a  total  data  acquisition 
system.  Available  options  tnclude: 

•  Signal  Averaging-Acquires  1  to  999  signal  sweeps  and 
displays  Ihe  averaged  resull 

•  Digiial  Voli  fleeter  ■  Allows  use  as  real  lime  DVMoruselo 
measure  points  on  an  acquired  sweep. 

•  Disk  Siorage  -  Allows  aulomatic  storage  and  recover  ol 
acquired  data  on  floppy  disks. 

•  Speclrum  Analyzer-Calculaies  and  displays  frequency 
speclfum  ol  acquired  data. 


\ 

s 

c 

J 

1 

BUS  RIDER 
LOGIC  ANALYZER  for  the  APPLE  II 

The  BUS  RIDER  circuit  card  silently  rides  the  Apple  II 
peripheral  bus  and  allows  real  lime  tracking  of  program 
flow.  Soltware  provided  allows  set  up  ol  trace  parameters 
from  the  keyboard  and  read  back  ol  disassembled  code 
atier  a  program  has  been  tracked 

•  32  bit  by  51 2  sample  memory  buHer 

•  fvlonilors  Data  and  Address  bus  plus  8  external  inputs 

•  Trigger  on  any  32  bit  word  or  external  trigger 

•  Prelrigger  viewing 

The  BUS  RIDER  is  an  invaluable  development  tool  lor 
anyorie  working  wilh  Apple  11  or  Apple  ll-t-  computers. 

Price  S39S 

RC  ELECTRONICS  INC. 

5386  HoilisterAve..*D  Santa  Barbara.  CA931 1 1 

'^S!*  (805)968-6614 
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LISTING 


110  A  =  3:B  =  5 
120DEFFNX(A)  =  A  +  B 
130  PRINT  FNX  (A) 


COMPUTER'S  ACTIONS 


110  A  =  3:B  =  5 

120  Define  a  function  named  X. 

FNX(A)  =  A  +  B 

130  Execute  the  function  named  X. 

FNX(A)  =  A  +  B 

FNX(A)  =  3  +  5 

FNX  (A)  =  8  Print  on  screen. 


RESULT -COMPUTER  DISPLAYS: 

8 

READY. 

Example  1.  A  .simple  usage  of  a  User- Defined  Function. 
Note:  do  not  worry  about  the  arguments  for  now.  They 
will  be  explained  later  in  the  article. 

deliiiilion  .statement  in  the  diTcrt  (calculator)  niocie. 
the  definition  slateinenl  iniisl  appear  in  the  pro- 
gram beroie  ilie  execution  .statement.  FN  is  ttie 
keyword  tliat  slates:  nsc  (lie  retnenilK'red  iiniction. 
The  execution  slalement  must  appear  alter  the 
definition  statement.  It  (an  he  used  in  dii ect  mode, 
bul  only  alter  ihe  definition  slatemeni  has  been 
mil  in  a  program  —  niii.  not  just  lisiecL 

Rules  For  BASIC  Keywords 

1.  DEF  FN  nuisl  have  a  line  numher. 

2.  OFF  FN  mu.st  appear  before  FN  in  tlie 
program. 

3.  FN  may  he  used  in  direct  mode  if  a  DEF  FN 
has  been  run  in  a  program. 

Nai)/cs:  A  lUV  imi.st  have  a  name.  I  chose  tlic 
name"X"'  ibr  llie  UDFin  Figure  I  and  Example  1. 
A  program  can  have  manv  dilTerenl  L  DFs  in  it;  we 
are  not  limited  to  one.  Thus,  (he  name  identifies 
wliich  particular  UDF  we  wi.sh  to  use.  F^\en  if  the 
program  contains  only  one  I'DF,  it  still  re(|uires  a 
name.  Also,  both  tlie  definition  statement  and  tire 
execution  statement  must  irse  the  same  name  tor 
any  specific  UDF. 

UDF  names  follow  tlie  same  rules  as  variable 
names.  Thus  we  can  u.se:  a  single  letter  -  .\.B,C...Z; 
or  two  letters  -  AA,  AB,  A(:...AZ.  BA,  BB,  BC...ZZ; 
or  a  letter  followed  by  a  number-  AO,  Al,  A2...A'.), 
BO,  Bl,  B2...Z9.  Like  a  variable,  a  UDF  can  use  a 
longer  name,  and  it  will  he  plagued  with  the  same 
problems  thai  crop  up  when  long  names  are  u.sed 
with  variables.  /'7r.v/-  the  entire  definition  statement 
(line  number,  keyword,  name,  argument,  and 
formula)  must  fit  on  one  iSO  character  line,  just  like 


an\'  other  [program  line.  Thus,  the  moie  space  that 
is  used  by  a  name,  the  less  space  left  for  a  formula. 
St'caiifl  —  long  names  are  used  in  the  listing  onh  — 
not  in  till'  j)t()<ryai>t  run.  During  the  run,  the  computer 
looks  al  only  the  first  two  characters  of  the  function 
or  variable  name.  Fhns,  if  two  UDF"s  have  long 
names  that  begin  vvith  the  same  first  two  characters 
(e.g.,  /^/IDIU.S  and  /MDIANS).  the  first  IDE  that 
was  entered  will  be  redefined  and  lost  when  the 
second  L'DI'  is  defined.  Hence,  no  mailer  which  of 
the  two  UDEs  is  t:alled  up,  only  the  second  L'DE 
will  be  executed.  Tcj  further  complicate  matters. 
the  listing  will  appear  to  be  correct  because  long 


LISTING 


210  A  =  2:B  =  3:C  =  7:D  =  9 

220  DEF  FNR ADIUS  (Z)  =  A  -H  B 

230  PRINT  FNRADIUS  (Z) 

240  DEF  FNRADIANS  {'/,)  =  C  +  D 

250  PRINT  FNRADIANS  (Z) 

260  PRINT  FNRADIUS  (Z) 

270  PRINT  FNRABBIT  (Z) 


COMPUTER'S  ACTIONS 


210  A  =  2:B  =  3:C  =  7:D  =  9 

220  Define  a  function  named  RA. 
FNRA(Z)  =  A-I-B 

230  Execute  the  function  named  RA. 
FNRA(Z)  =  A-l-B 

FNRA(Z)  =  2-^3 

FNRA  (Z)  =:  5  Print  on  .screen. 

240  Define  a  function  named  RA. 
FNRA  (Z)==C-i-D 

250  Execute  the  function  named  RA. 
FNRA  (Z)  =  C  +  D 
FNRA(Z)  =  7  +  9 
FNRA  (Z)  =  16  Print  on  screen. 

260  Execute  the  function  named  RA. 
Same  action  as  line  2.^0. 

270  Execute  the  function  named  RA. 
Same  action  as  line  230. 


RESULT  -  COMPUTER  DISPLAYS: 

5 

16 

16 

16 

READY. 


Example  2.  This  program  demonstrates  the  problem  of 
using  two  UDF.S  with  names  that  begin  with  the  same 
first  two  characters.  FNRADIUS  is  redefined  and  lost 
in  line  240.  Thus,  FNRADIUS  and  FNRABBIT  execute 
the  same  as  FNRADIANS.  This  is  because  the  computer 
operates  with  only  the  first  two  characters  of  the  name 
-  FNRA  -  during  the  run.  The  long  names  are  used  in 
the  listing  only.  Again,  for  now,  don't  worry  about 
the  arguments. 


n 


WE'RE  MAKING  A 


?fc^: 


.  'i:.^  -  .~.::-^yJf  '-^ 


to^v,  ^^*fVA■a¥, 


S^x^  ;ja- 


i-^^f'^I^Siis?:^^ 


^^m^': 


NAME  FOROURSEU/ES, 

Building  a  reputation/ 
for  quality  printers 


■i^mM-'  '^'' 


from  components  on  up 


Making  a  name  for  ^^ 
ourselves  in  printers  is 
only  natural  when  we've 
been  making  the  highest 
quality  precision  parts    i 
for  over  30  years.  And    ' 
although  Star's  reputa- 
tion in  microperipherals 
has  only  begun  to  grow, 
the  watch  and  camera  w- 
industries  worldwide     I 
have  been  relying  on  * 
■^     Star  components  for 
)  nearly  3  decades. 
Quality  manufactur- 
ing is  what  we're  building 
our  reputation  on.  Star  is 
a  true  manufacturer,  not 
merely  an  assembler.  We 
even  design  and  manu- 
facture the  computer 
controlled  machines  that 
make  our  parts.  With 
unlimited  production 
capabilities,  Star's  facto- 
ries can  operate  365  days 
a  year,  24  hours  a  day, 
producing  more  than  100 
million  parts  a  month.  It 
is  this  kind  of  productivity 
and  total  quality  control 
that  assures  you  of  get- 


-ting  the  very  finest  printer 
for  the  very  lowest  price, 
i        And  the  best  prod- 
uct for  less  is  what  you 
can  depend  on  getting 
from  Star.  Star  offers 
you  a  full  line  of  reliable 
printers,  printers  with 
divergent  technologies  to 
meet  your  specific 
needs.  And  there's  more. 
You  get  a  low  cost,  high 
quality  printer  with  a  wide 
spectrum  of  interfaces  to 
choose  from— backed  by 
Star's  superior  service 
network,  there  if  you 
need  it. 

Star.  We're  going  to 
be  the  quality  printer  you 
can  count  on,  from  com- 
ponents on  up.  And  that's 
no  pie  in  the  sky  promise. 


micronics'inc 
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names  aic  iflaiiied  in  tlu-  lisiing.  (See  Example  2.) 
Third  -  BASKJ  keywords  cannot  be  nested  (con- 
tained within)  a  two  or  more  chai  acter  name. 
Thus,  the  iollowing  nanics  will  cause  a  svntax  error: 

CO. /a'7"I-:c;ra TL-:. slb7T/ial,  Ki/.f;r;RAM, 

/•A'ZCQUENCY,  YhCTOR,  SUBTRAC  FIO/V, 
S7.4A'UARI).  (See  Example  3.) 

LISTING 

310  A  =  2:B  =  3 

320  DEF  FNSUBTOTAL  (Z)  =  A  +  B 

330  PRINT  FNSUBTOTAL  (Z) 

COMPUTER'S  ACTIONS 

310  A  =  2:B  =  3 

320   Define  a  function  named  SU.  TO  ????  Computer 
thinks:  Why  is  this  TO  here?  I  didn't  see  a  FOR 
statement  or  a  GO.  I  do  not  understand  this.  Print: 
?SYNTAX  ERROR  IN  320.  Terminate  program 
execution. 

330   Not  executed  because  of  SYNTAX  ERROR  IN 
320.  Will  also  cause  a  syntax  error  if  320  is 
corrected. 


RESULT  -  COMPUTER  DISPLAYS: 

?SyNTAX  ERROR  IN  320 
READY. 


Example  3.  This  program  demonstrates  what  happens 
when  a  BASIC  keyword  is  nested  in  a  UDF  name. 
During  the  program  run,  line  320  tells  the  computer  to 
define  a  function  named  SV.  Then,  before  the  argument 
and  the  formula  are  given,  the  line  tells  the  computer 
to  perform  a  TO.  The  computer  does  not  understand 
this  instruction,  and  lets  you  know  with  a  syntax  error 
message.  Try  changing  the  O  in  SUBTOTAL  to  an  A 
(SUBTATAL)  in  line  320  only,  and  run  iL  You  will 
still  have  a  syntax  error,  but  now  located  in  line  330. 
Do  the  same  in  line  330  and  the  program  should  run 
with  no  problems.  You  should  now  get: 

5 
READY. 

In  niv  opinion,  ionf^  riniction  or  variable  names 
have  no  socialU  redeeming  value  other  than  lo 
keepaspiiin  maiud'acuners  l)usy.  Avoid  them!  If" 
yon  need  docinneniation,  use  REM  sialeinents 
(RENhnks).  Don't  forget  ihal  some  iwo-characler 
names  can  get  vou  inio  trouble  also  (IF,  CiO,  TO, 
ON.  FN). 

I  he  name  ol  (he  IDF  serves  onlv  to  itleniifv 
I  lie  (unci  ion.  Ihe  name  does  not  relate  lo  oj-  alfect 
any  variables  in  any  manner.  Fhus.  a  program  mav 
contain  L'DFs  and  varialiles  with  the  same  name, 
and  such  variaijies  may  be  used  in  the  LDF.  Flie 
[unction  will  opeiate  normally  because  there  is  no 
inteiaclion  beiween  IDE  names  and  variable 
names.  Also,  I  he  '/(  (integer)  sign  and  the  $  (string) 
sign  must  not  appear  in  tlie  UDF  name,  or  an 


eiror  message  (SVN  FAX  lor  7c,  TYPE 
.MISMATCH  1  For  $)  will  result.  A  UDE  is  an  arith- 
metic function,  not  a  variable.  So,  integer  and 
siring  signs  ha\e  no  meaning  and  are  lorbidden  in 
the  UDF's  name.  Fhe  best  advice  on  UDE  and 
variable  names  is:  keep  it  simple.  You  can't  go 
wrong  with  a  single  letter  or  a  letter  followed  by  a 
number  (A;^.  X9.  etc.)  lor  a  name. 
Rules  For  Names 

1.  A  UDI'  must  ha\e  a  name. 

2.  Both  the  definition  statetncm  and  the 
execution  siatemenl  nuist  have  the  same  name. 

3.  UDI'~  names  follow  the  same  rides  as  vari- 
able names. 

4.  BASIC!  keywords,  'A  ,  and  $  nuist  not  appear 
in  the  name. 

5.  Names  for  dilTerenl  L  DFs  inusl  not  begin 
with  the  .same  First  iwo  characters. 

().  LJDF  names  do  not  relate  to  or  affect 
any  variable. 

7.  (Recommendation)  Limit  the  names  lo  one 
or  two  characters. 

Argttitients:  'Fhe  arguments  for  I'DEs  behave 
somewhat  diffcrentlv  from  the  other  BASIC!  func- 
tions. Ihe  CHM  Vsn- MauiKil  M\(\  the  PETICHM 
Pi'rsoiia!  ('.fiii!//ii!n  (hiidt  call  the  ar'gumeiils  dumm\' 
variables  or  dunnin  assignmems.  'Fhe\  are  nol 
thai  simple!   Fhe  argtimenis  aie  extiemeh  ii.sefnl, 
and  ccmlribute  a  great  deal  to  the  power  and  flexi- 


20  DEF  FNX  (A)  =  A  +  B  +  C 


DEFINITION  ARGUMENT 


INDEPENDENT  VARIABLE- 


'  FNX  (D) 


EXECUTION  ARGUMENT- 


Figure  2.  The  UDF's  arguments.  The  definition  argu- 
ment selects  a  variable  in  the  formula  to  be  the  inde- 
pendent variable.  The  value  of  the  independent  variable 
is  determined  by  the  execution  argument.  The  inde- 
pendent variable  is  a  separate  entity  from  program 
variable  of  the  same  name.  In  the  above  function,  the 
value  of  D  will  be  plugged  into  the  independent  variable 
during  the  execution  of  the  function.  Thus,  the  equi- 
valent formula  for  the  above  function  is 
FNX  =  D  +  B-I-C. 


FIRST  and  FINEST 

In  Systems  Software  for  Atari  and  Apple 


IVIAC/65 

First  we  delivered  Atari's  Assembler/Editor  (the 

cartridge). 

Then  we  produced  our  enhanced  "EASMD." 

Now  OSS  is  Introducing  the  finest  integrated 
assembly  language  developmeni  system  yet! 
In  addition  to  being  Ideal  for  writing  small. 
"Quick  and  dirty"  subroutines  and 
programs, MAC  65  shows  Its  full  power  and 
speed  wfien  used  with  even  the  most  complex 
of  large  assembly  language  source  files. 
Naturally.  MAC  65  Is  upward  compatible  with 
both  EASfi/ID  and  the  Atari  cartridge.  And,  of 
course,  the  object  code  output  is  also  compati- 
ble with  OS  A-.  Atari  DOS,  and  or  Apple  DOS, 
as  appropriate. 

iviAC  65  saa.DD- 


OS/A+ 

Optimized  Systems  Softvjare  —  the  group  that 
produced  both  the  first  Apple  DOS  and  the  first 
Atari  DOS  —  now  brings  you  OS  A-.  which 
combines  the  (Inesl  features  of  these  and  other 
successful  personal  computer  operating 
systems. 

OS.A^  Is  the  first  and  finest  operating  system 
available  for  both  Apple  ll  and  Atari  computers 
and  features  a  keyboard-driven,  easy-to-use 
command  processor.  In  addition  to  several 
simple  resident  commands,  OS/A+  allows  logi- 
cal and  readable  requests  for  even  the  most 
sophisticated  utility  commands.  In  tact,  the 
user  can  even  add  system  commands  as 
desired 

But  the  real  power  and  flexibility  of  OSA-  Is 
Its  ability  to  easily  Interface  to  devices  and  disk 
drives  or  virtually  any  kind  and  size.  File  com- 
patibility (with  Apple  DOS  or  Atari  DOS,  as  ap- 
propriate), device  Independence,  batch  proces- 
sing, easy  of  use  —  OS  A-  truly  brings  the 
finest  in  operating  systems  to  your  computer, 
AND  NOW  OSA-t-  (for  standard  Atari  or  Apple 
drives)  is  included  as  a  part  of  every  standard 
OSS  language  package.  Versions  of  OS  A-  for 
some  higher  capacity  drives  available  at 
extra  cost. 


Unless  otherwise  noted,  all  OSS  products  re- 
quire 48K  and  at  least  one  disk  drive.  We  re- 
connmend  64K  for  the  Apple  version  of  OS/A+. 


SpeedRead+ 

The  first  and  still  finest  speed  reading  tutor 
designed  for  you  to  use  on  your  computer  is 
available  only  from  OSS, 
SpeedRead*  uses  time-proven  techniques  to 
train  you  to  Instantly  recognize  words  and 
phrases,  and  yet  It  goes  far  beyond  what  mere 
mechanical  devices  are  capable  of, 
SpeedRead  '  exercises  your  peripheral  vision, 
improves  your  eye  movement  and  timing,  and 
generally  works  witli  you  at  your  pace,,  now 
and  in  the  future, 

NOTE:  Ttie  Atari  version  of  SpeedRead-   needs  only 
I6K0I  RAtVl, 

SpeedRead-     S59.95 


C/65 

NOW  AVAILABLE! 
The  first  native  mode  C  compiler  ever  produced 
for  Atari  and  Apple  computers, 
C/65  supports  a  very  usable  subset  of  the  ex- 
tremely powerful  and  popular  C  language.  Just 
as  C  Is  used  by  the  most  sophisticated  pro- 
grammers from  the  professional  and  academic 
communities,  so  shall  C  65  prove  to  be  a  pow- 
erful and  much-needed  tool  for  6502  software 
developers, 

C,55  supports  integer  and  character  types  (and 
arrays),  pointers,  fully  recursive  functions,  and 
much  more. 

NOTE:  C  65  requires  MAC  65  or  an  equivalent  assem- 
bler. Two  disk  drives  recommended  but  not  required 

C  65  S80,DD' 


tiii> 
* 

As  a  product  of  Tiny  C  Associates,  tiny-c  was 
the  first  structured  language  Interpreter  for 
microcomputers.  Now  OSS  brings  this  innova- 
tive interpretive  language  to  your  home  com- 
puter. While  not  having  the  speed  and  power  a 
true  C  compiler,  tiny-c  is  an  excellent  choice 
for  the  programming  student  who  is  ready  to 
begin  learning  the  valuable  techniques  of 
structured  languages. 

tiny-c  provides  an  easy-to-use,  easy-to- 
modlfy  environment  that  encourages  ex- 
perimentation while  promoting  proper  pro- 
gramming style.  The  llny-c  package  includes 
not  only  a  comprehensive  and  instructional 
user  manual  but  also  complete  source. 

tiny-c  S99.95' 


/- ^ 

BASIC  A4- 
"From  tlie  authors  of  Atari  BASIC." 

It's  a  fact!  OSS  gave  you  that  first  and  most 
popular  language  for  Atari  Home  Computers 
But  why  be  content  with  the  first  when  you  can 
have  the  finest? 

BASIC  A-  Is  the  only  logical  upgrade  available 
to  the  Atari  BASIC  programmer.  While  retaining 
all  the  features  which  make  Atari  BASIC  so 
easy  to  use,  we've  also  given  BASIC  A-  fea- 
tures that  place  it  at  the  forefront  of  modern 
interpretive  languages,  BASIC  A-  will  let  you 
explore  the  worlds  of  structured  programming, 
superior  Input  output,  helpful  programming 
aids,  and  even  a  very  comprehensive  PRINT 
USfNG  command.  And,  exclusively  for  the  Atari 
computer,  an  almost  unbelievable  array  of 
PLAYER  fillSSILE  GRAPHICS  commands  and 
functions, 
BASIC  A-     S80,00* 


•REMEMBER;  Standard  OS  A-  is  Included  at  no  extra  charge  with  BASIC  A'  ,  ftflAC  65,  C  65,  and  tiny-c, 

ATARI,  APPLE  II,  and  TINY  C  are  trademarks  of  Atari,  Inc    Apple  Compultf,  Inc    and  Trny  C  Associales.  respeciiveiv  SpeedRead  ■  .  MAC  65,  C  65, 
BASIC  A-  and    OS  A*  are  trademarks  ol  Optimized  Syslems  Soltware,  Inc 

Optimized  Systems  Software.  Inc.,  10379  Lansdale  Ave.,  Cupertino,  CA  95014,  (408)  446-3099 
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bilily  of  ihc  UDF.  Let's  see  how  they  operate. 

Both  Lhc  definition  statement  and  tlie  execu- 
tion statement  must  have  an  argumeni  containecl 
in  the  parenthesis  ol  each  statement.  Eaeh  statement 
must  contain  onh'  one  art^ument.  ¥(w  simplicity, 
let's  refer  to  the  deiinilion  statement's  arginnent  as 
the  definition  firsriininil  (m\-  jargon),  and  the  execu- 
tion statement's  argument  as  tlic  I'xi'ciiUdu  (n\s;inni'nl 
(my jargon).  See  Figine  '2. 

The  definition  argument  selects  tnic  \  arialjle 
from  the  I'DF's  lormula  to  be  the  indepciidciil  vari- 
able (my  jargon),  f  he  independent  variable  is  no 
longer  a  program  \ariable  and  can  exist  only 
within  tlie  fbrrnuia  ol  the  L'DF.  It  is  a  new  entitv 
and,  as  such,  il  neither  aiiects  nor  is  aftecled  l)y  a 
program  variable  with  the  same  name.  Its  operation 
is  independent  of  the  program  variable,  .\nodier 
way  of  looking  at  ii  is  that  the  definition  arguineiu 
selects  a  location  vviiliin  the  formula  for  the  inde- 
])endeui  variable.  The  location  is  marked  bv  the 
variable  name  in  llie  deiinilion  argument.   I  he 
independent  variable  ma\  appear  in  the  formula 
as  often  as  required,  bui  tliere  can  be  onlv  one 
variable  name  in  the  deiinilion  argiuneni. 

The  execution  arginnent  provides  a  value  to 
be  "plugged,"  or  substiiuted,  into  the  independent 

LISTING 

410  A  =  2:B  =  3:C  =  7 
420  DEFFNX(A)  =  A  +  B 
430  PRINT  FNX  (C) 
440  PRINT  A 


COMPUTER  S  ACTIONS 


410  A  =  2:B  =  3:C  =  7 

420  Define  a  function  named  X. 
FNX  =  I.V.  +  B 

430  Execute  the  function  named  A'. 
FNX=C+B 

FNX  =  7 -I- 3 

FNX  =  1 0  Print  on  screen. 
440  A  =  2  Print  2  on  screen. 


RESULT  -  COMPUTER  DISPLAYS: 
10 

2 

READY. 


Example  4,  Thi.s  program  demonstrates  the  operation 
of  the  UDF'.s  argumeiit.s.  The  argument  in  line  420 
selects  the  variable  for  the  independent  variable.  The 
definition  argument  actually  selects  a  location  in  the 
formula  for  the  independent  variable.  The  location  is 
indicated  by  underscoring  in  the  comments  to  the 
right  (I. v.).  The  execution  argument  in  line  430  pro- 
vides the  value  for  the  independent  variable.  Notice 
that  B,  C,  and  even  A  (line  440)  do  not  change  values. 


variable  during  the  function  execution.  See  Exam- 
ple 4.  The  other  variables  of  the  formula  (those  not 
specified  in  the  definition  argument)  will  oijcrale 
with  their  cuirenl  values  as  assigned  in  die  program. 
.So,  the  definiiion  argument  selects  an  inde]>eiidenl 
variable,  and  the  execuiion  argument  pnjvides  a 
value  for  it. 


LISTING 

510  A  =  2:B  =  3:C=:7:D%=9:E  =  -25 

520  DEF  FNX  ( A)  =  A  -t-  B  -I-  C 

530  PRINT  FNX  (A) 

540  PRINT  FNX  (D%) 

550  PRINT  FNX  (F.) 

560  PRINT  FNX  (K) 

570  PRINT  FNX  (150) 

580  PRINT  FNX  (SQR(D%1 3)  ) 

COMPUTER'S  ACTIONS 

510  A  =  2:B  =  3:C  =  7:D%  =  9:E  =  -25 
520  Define  a  function  named  X. 
FNX  =  I.V.  +  B  +  C 

530  Execute  the  function  named  X. 
FNX  =  A  +  B-HC 

FNX  =  2-l-3  +  7 

FNX=  12  Print  on  screen. 

540  Execute  the  function  named  X. 
FNX  =  D7f -HB-I-C 

FNX  =  9  +  3-1-7 

FNX  =  1 9  Print  on  screen. 

550  Execute  the  function  named  X. 
FNX  =  E-HB-(-C 
FNX  = -25 -I- 3  +  7 
FNX  =  -15  Print  on  screen. 

560  Execute  the  function  named  X. 
FNX  =  K-I-B  +  C 

FNX  =  0-1-3-1- 7 

FNX  =  1 0  Print  on  screen. 

570  Execute  the  function  named  X. 

FNX  =  J_50-l-B-f-C 

FNX=I50-t-3-H7 

FNX=  160  Print  on  screen. 

580  Execute  the  function  named  X. 
FNX  =  SQR(Dyft3)-HB-HC 
FNX  =27  +  3-1-7 

FNX  =  37  Print  on  screen. 

RESULT -COMPUTER  DISPLAYS: 
12 

19 
-15 
10 
160 
37 

READY. 


Example  5.  This  program  shows  a  variety  of  execution 
arguments  in  action.  In  line  560,  K  is  an  unassigncd 
program  variable.  Therefore,  Ji=  0. 
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riie  definition  argunieni  must  specify  one 
tloating  point  variable  only.  String  ($),  integer  (9( ), 
and  subscripted  (Iroin  arrays)  variables  must  not 
appear  in  the  definition  argument.  The  same  is 
true  toi-  BASICS  kcvvvords,  numerical  values,  and 
ariilnnetic  e\pre.ssi(>ns.  The  execution  argument 
ma\  use  floating  point,  integer,  and  sufjscripted 
variables.  However,  string  variables  must  tiot  l>c 
used  in  ilie  execution  argunieni.  I>ireci  numerical 
values,  arifinnetic  expressions,  or  a  program  vari- 
able wiib  ihe  same  name  as  tlie  independent  vari- 
able mav  also  be  used  in  ihe  execution  argument. 
The  value  oi  such  items  will  be  substituted  in  the 


LISTING 

610  A  =  2:B  =  24:C  =  8 

620DEFFNX(A)  =  B/A 

630  PRINT  FNX  (C) 

640  PRINT  FNX  (12) 

650DEFFNX(B)  =  B/A 

660  PRINT  FNX  (C) 

670  PRINT  FNX  (12) 

COMPUTER'S  ACTIONS 


610  A  =  2:B  =  24.-C  =  8 
620  Define  a  function  named  X. 
FNX  =  B/I.V. 

630  Execute  Ihe  function  named  X. 
FNX  =  B/C 

FNX  -  24/8 

FNX  =  3  Print  on  screen. 

640  Execute  the  function  named  X. 
FNX  =  B/I2 
FNX  =  24/ 12 
FNX  =  2  Prim  on  screen. 

650  Define  a  function  named  X. 
FNX:=LV./A 

660  Execute  the  function  named  X. 
FNX  =  C/A 

FNX  =  8/2 

FNX  =  4  Print  on  screen. 

670  Execute  the  function  named  X. 
FNX  =  12/A 
FNX  =12/2 
FNX  =  6  Print  on  screen. 


RESULT - 

3 
2 
4 

6 

READY. 


COMPUTER  DISPLAYS: 


Example  6.  This  program  demonstrates  the  reassign- 
ment of  the  independent  variable  to  another  variable 
in  the  formula.  Note  that  the  only  item  changed  is  the 
definition  argument  (line  650).  Yet,  look  at  the  differ- 
ence in  results. 


same  manner  as  the  variables. 

X  UDF  mav  be  executed  as  often  as  desired  in 
the  program,  and  each  time  a  ditTercnt  execution 
argument  can  be  irsed.  Thus,  a  variety  ofvalues 
can  be  plugged  into  the  function's  independent 
variable  by  changing  nothing  other  than  the  execu- 
tion argument.  If  an  unassigned  variat>le  is  entered 
as  an  execution  argument,  zero  will  be  substituted 
into  the  inde|3endent  variable.  Anv  variable  equals 
zero  until  the  piogiam  LEI  S,  RK.ADS.  INPL'  1  S, 
or  otherwise  assigns  a  value  to  it.  Example  5  shows 
the  various  possibilities  for  execution  arguments. 

If  it  is  neces.sary  to  change  the  assignment  of 
the  independent  variable  to  another  variable  within 
the  L'DI  "s  iornuila,  then  the  L'DT  must  be  rede- 
fined using  the  desiied  variable  as  a  definition 
argument.  (.See  Example  6.)  If  the  original  I'DF  is 
also  required,  then  a  new  UDF,  with  a  different 
name,  shotild  be  defined  for  the  change.  Also,  it  is 
possible  not  to  have  an  independent  variable.  If 
the  dcfinilion  argument  contains  a  variable  which 
is  not  used  in  the  ibrmula,  there  will  be  no  inde- 
pendent variable  in  the  formula.  The  function  will 
operate  on  the  ciurent  valties  of  the  variables 
found  in  t!ie  formula.  No  substitutions  wiH  take 


LISTING 


710A  =  2:B  =  3:C  =  7 

720  DEF  FNX  (2)  =  A  +  B  +  C 

730  PRINT  FNX  (C) 

740  PRINT  FNX  (100) 


COMPUTER'S  ACTIONS 


7rOA  =  2:B  =  3:C  =  7 

720  Define  a  function  named  X. 

FNX  =  A  +  B-I-C 
730  Execute  the  function  named  X. 

FNX  =  A  +  B-I-C 

FNX=2+3+7 

FNX  =  1 2  Print  on  screen. 

740  Execute  the  function  named  X. 
FNX  =  A  +  B-I-C 

FNX  =  2-H3-H7 

FNX=  12  Print  on  screen. 


RESULT - 

12 

12 

READY. 


COMPUTER  DISPLAYS: 


Example  7.  This  program  demonstrates  a  UDF  without 
an  independent  variable.  The  definition  argument,  Z, 
is  not  found  in  the  formula.  Therefore,  there  is  no 
independent  variable,  and  the  function  does  not  use 
the  execution  argument.  The  same  result  will  occur, 
regardless  of  value  of  the  execution  argument.  Note: 
both  arguments  must  still  be  included  in  their  respec- 
tive statements,  or  a  svntax  error  will  result. 
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place  in  any  varialjle.  Tlie  execution  art^umcni, 
allh<High  still  rcqiiirecl,  will  have  no  effect  on  the 
f  unclion.  and  hence,  is  a  dummy  assifrnmcnt.  (See 
Kxample  7.) 

Examples  4,  5,  (i,  and  7  demonstrate  the  pow- 
erful efTects  that  tlie  argimients  have  on  the  UDF. 
Note  the  differences  in  the  results  of  the  examples 
caused  hy  manipulating  the  arguments.  Ohviouslv. 
if  you  are  to  eftectivety  use  UDFs,  you  must  have  a 
clear  understanding  of  the  operation  of  the  argu- 
menls.  Try  devising  some  L'DFs  of  your  own  on 
paper;  see  if  you  can  predict  the  results  for  specific 
argimienis,  and  then  try  tliem  on  your  computer. 

Rules  For  Arguments 
Definition  Argument 

1 .  Ihere  must  be  one,  and  only  one,  argument 
in  the  definition  statement. 

2.  The  argument  must  be  contained  in 
parentheses. 

3.  The  argument  must  be  a  floating  point 
variable  onlv;  no  '/} .  $.  or  subscripted  variables 
and  no  niunbcrs,  R.\SIC  keywords,  or  expres- 
sions are  allowed  in  the  definition  arginnenl. 

4.  The  deHniiion  argument  selects  (nic  variable 
from  the  formula  to  be  the  independent 
variable. 

5.  To  change  tlie  independent  variable  selec- 
tion within  the  formula,  tlie  L'DF  must 

be  redefined. 

6.  If  the  argument  does  not  appear  in  the 
formula,  there  will  be  no  independent  variable. 
Execution  Argument 

i.  Fhere  must  be  one,  and  only  one,  argument 
in  the  execution  statement. 

2.  The  argument  must  be  contained  in 

parentheses. 

S.   Fhe  argmnent  can  be  a  floating  point,  in- 
teger, or  subscripted  variable.  Numbers  and 
arithmetic  expressions  are  aflowed.  No 
string  variables. 

4.  The  value  of  the  execution  argument  is 
substituted  inio  the  independent  variable. 

5.  A  new  argimient  may  be  used  each  time  the 
function  is  exec:uied. 

6.  If  the  argmnent  is  an  una.ssigned  program 
variable,  0  will  be  substituted  into  the  inde- 
pendent variable. 

7.  If  the  formula  does  not  contain  an  inde- 
pendent variable,  the  execution  argument, 
though  still  rec|uired,  will  have  iio  ef feci  on 
the  formula. 

Formulas:  What  can  we  use  in  the  formula?  A 


general  rule;  if  it  has  something  to  do  with  math,  it 
can  appear  in  the  UDFs  formula.  Let's  .see  what  we 
can  use. 

Variahles:  floating  point,  integer  (%),  and 
subscripted  variables  may  be  used  in  (he  for- 
mula. String  ($)  variables  must  not  appear  in 
the  formula, 

Numbns:  any  numerical  value  wiiliiii  the  nor- 
mal range  of  the  computer  can  be  used.  Also 
the  symbol  w  (pi)  may  be  used. 

BASIC  CoimiHinds:  (CLR,  LIS'F,  LOAD,  ...  etc.) 
may  not  appear  in  the  formula. 
BASIC  SlaU-mnils:  (DEF  FN.  DIM,  FOR/NEXF, 
...  etc.)  may  not  ajipear  in  the  fot  nuila. 
String Funcliom:  (ASC,  CHR$,  LEFTS,  ...  etc.) 
and  String  (k)ncatenation  {  +  )  mav  not  he 
used  in  the  formula. 

Arithmetic  Fiinctmis:  (ABS,  A'I'N,  ClOS,  ...  etc.) 
may  be  used  in  the  formula. 

Arithmetic  Operalurs:  (  +  .  -,  ■■'.  1. 1,  -  negatif)n) 
can  be  used. 

Boolean  Operators:  (AND,  OR,  NO  1 )  can  be 
used  in  bil-oricnled  opeiations. 

Relational  Operators:  (  =  ,  <,  >,  <  =  ,  >  =  .  <>)  can 
all  be  used  in  the  formula. 

Exceptions:  There  are  .some  iion-arithniciic 
functions  that  will  v^'ork  in  ihe  formula.  .All  of 
these  functions  are  of  a  "reiut  ii  ;t  v;ilue"  nature. 
Fhe  following  is  a  list  of  these  exceptions; 
ASC,  LEN,  VAL.  ERE,  PEEK,  POS,  ST,  TI, 
USR.  I  suggest  using  these  functions  with 
caution.  Tluxouglih  experiment  with  the 
functions  before  including  them  in  a  [)t ograin. 

A  UDF  can  have  only  one  formula.  .A  variable, 
number,  (jperaior,  or  function  can  be  used  as  often 
as  necffed  within  the  formula,  but  the  entire  defi- 
nition statement  must  fit  on  one  XO-character  line. 
If  (here  is  a  bug  (erior)  in  tiie  formula,  ii  will  not 
show  up  until  the  function  is  executecf.  "Fhe  appro- 
priate error  message  will  be  displayed,  but  it  will  be 
referenced  to  the  line  of'tlie  exec  uiion  statement, 
not  the  definition  statement.  I  bus,  the  following 
program  would  result  in  a  ?DI\'ISION  B\'  ZERO 
ERROR  !\  30.  Note  the  error  is  referenced  to  line 
'■50,  l)ut  the  correction  will  have  to  be  made  in  line  20. 

10  A  =  2:B  =  3:C  =  7 

20  DEF  FNX  (A)  =  A  +  (B/0) 
30  PRINT  FNX  (C) 

Keep  this  in  mind;  it  will  make  your  debugging 
effort  much  easier.  Don't  forget  about  the  order  of 
evaluation  (nudtiplicalion  is  performed  before 
addition,  etc.)  and  the  other  rules  ap[)licable  to 
formulas.  UDF  foi  inulas  beha\ejust  like  anv  other 
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Formulas  with  the  exception  of  the  independent 
variable. 

Rules  For  Formulas 

1.  A  UDFcaii  liavc  only  one  lorniula. 

2.  The  formula  and  the  other  elements  of  the 
definition  staienieni  nuist  (it  on  one  80- 
character  line. 

3.  Any  vanal^le  except  .strings  ($)  may  be  used. 

4.  Any  number  and  tt  may  be  u.sed. 

5.  Any  arithmetic  function  or  operator  may  be 
used  except  DF.F  FN. 

6.  Non-arithmetic  functions  may  not  be  used, 
(See  text  for  exceptions.) 

7.  Relaiionals  and  bit-oriented  Boolean  (unc- 
tions may  be  used. 

8.  A  bug  in  the  foimula  will  show  up  in  (he 
execiuion  slalenieni  line,  not  the  (ieflnition. 

9.  To  moflil\'  I  lie  slruttui'c  of  I  he  fbrnuila,  the 
UDF  must  be  redefined. 

10.  An\'  variable  or  t  unction  mav  appear  as 
often  as  ncefled  in  the  formula. 

HowAreUDFsUsed? 

UDFs  are  used  in  the  same  way  that  any  t)lher 
B.\SIC"  function  in  the  pro_i>;ram  is.  The  first  thing 
to  realize  is  that  no  action  takes  place  during  the 
defniition  statement  other  than  the  function  being 
stored  in  memorw  The  deliuilion  statement  per- 
forms nothing;  the  function  is  performed  in  the 
execution  statement.  This  is  why  errors  in  the 
formula  show  up  at  the  first  execution  statement, 
rather  than  the  definition  statement.  Don't  try  to 
use  the  finiction  with  a  definition  statement  (e.g., 
J  =  DEF  FNX  (A)  =  A  +  B  +  C);  it  will  not  work.  The 


UDF  is  always  used,  that  i.s,  performed  (and  the 
result  used),  with  an  execution  statement.  Also, 
bear  in  mind  that  in  order  to  execute  a  UDF,  you 
must  first  define  it.  Failure  to  do  so  results  in  an 
r-UNDEF'D  FUNCTION  ERROR.  Watch  out  for 
GOSUBs,  IF/THENs,  CiOTOs.  and  anything  el.se 
that  may  block  the  definition  statement. 

You  must  do  something  with  the  execution 
statement.  Try  this: 

10  A  =  2:B  =  3:C  =  5 

20  DEFrNX(A)  =  A  +  B-t-C 

30  PRINT  FNX  (A) 

40  FNX  (A) 

The  above  program  will  give  you  a  10  (from  line 
30)  followed  by  ?SYN TAX  ERROR  IN  40.  Wliy? 
Line  30  proves  that  the  UDF  is  OK.  So,  why  the 
syntax  error?  The  PET,  like  humans,  resents  point- 
less work.  In  the  orderly  world  of  machine  logic, 
everything  is  done  lor  a  reason,  Uomputers  do  not 
entertain  idle  thoughts,  which  is  precisely  what  line 
40  is:  an  idle  thotight.  It  does  nothing  with  the 
result  of  the  function,  and  the  computer  does  not 
understand  what  it  is  supposed  to  do.  Imagine  a 
stranger  approaching  vou  on  the  street;  his  only 
words  are  'FNX  (.4) ",  and  he  then  impatiently 
waits  for  voiu"  reply.  You  would  probably  deliver  a 
syntax  error  message  of  greater  magnitude  than 
the  computer's.  Quite  simply,  you  have  to  do  .some- 
thing with  the  result  of  the  UDF  execution  state- 
ment. What  can  you  do  with  it?  You  can  do  anything 
except  treat  it  as  a  variable  and  try  to  assign  a  value 
to  it  (e.g.,  let  FNX  (A)  =  3,  READ  ENS  (A),  INPUT 
FNX  (A)  are  all  no-no's).  Remember,  the  execution 
statement  provides  a  result,  or  an  output;  it  cannot 
be  used  as  an  input.  Figure  3  shows  some  of  the 
ways  you  can  use  a  UDF  in  a  program. 


USE  IN  PROGRAM 


COMMENTS 


DEFFNX(A)  =  A  +  B 

PRINT  FNX  (3) 

J  =  FNX(S) 

IF  FNX  (0% )  =  Y  THEN  500 

Z5  =  FNX(F)  AND64 

FOR  B  =  1  TO  FNX  (Q) 

R2  =  SQR(FNX(Q)) 

ON  FNX(Pl)  GOSUB  200,300, 

POKE32767  +  FNX(T),99 

PRINT  VTAB(FNX(G)  )U 

DEF  FNY  (D)  =  FNX  (N)  +  D  +  E 


Definition  statement,  can  be  used  only  to  define  a 
function. 

Print  result  on  screen. 

Sets  variable  J^ equal  to  result. 

Testing  result  in  an  IF/THEN. 

ANDing  result  with  64. 

Limit  on  a  FOR/NEXT  statement. 

Argument  for  another  arithmetic  function. 

Index  for  an  ON  GOSUB. 

Address  calculation  for  a  screen  POKE. 

Argument  for  a  TAB. 

Definition  of  another  UDF.  See  nested  UDFs  in  text. 


Figure  3.  (This  is  not  a  program.)  Shown  above  are  some  of  the  ways  that  UDFs  may  be  implemented  in  a  program. 
The  definition  statement  cannot  perform  the  function;  the  execution  statement  must  be  used  to  implement  the 
UDF.  Some  action  must  occur  with  the  execution  statement.  And  the  execution  statement  must  always  act  as  an 
output  of  data.  That  is,  the  UDF  cannot  be  a  receiver  of  data  like  a  variable,  .so  you  cannot  LET  FNX,  INPUT 

FNX,  READ  FNX,  or  GET  FNX. 
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Nested  UDFs:  The  execution  slatemenls  of  one 
or  more  previously  defined  UDPs  mav  ajjpcar  in  ttie 
(bniuila  for  a  new  L'DF.  See  llie  last  line  ol  l-'igure 
3.  Why  iiexi  UDFs?  It  is  a  very  elTcttivc  way  to 
create  foriniilas  thai  exceed  the  8()-rliarartei'  limi- 
tation on  a  dciinition  statement.  Nesting  allows 
very  long  Ibnntilas  to  be  used  in  the  program. 
Al.so,  nesting  is  the  programming  convenience.  If 
yon  have  two  formulas,  the  setond  containing  die 


LISTING 


810  A  =  2:B  =  3:C  =  5:D=7:E  =  9:F=!0:G  =  20 
820  DEF  FNX 1  (A)  =  A  +  B  +  C 
830  PRINT  FNXl  (F) 

840  DEF  FNX2  (D)  =:  FNX  1  (F)  +  D  +  E 

850  PRINT  FNX2  (G) 

860  DEF  FNX3  (D)  =  FNXI  (D)  +  D  +  E 

870  PRINT  FNX3  (G) 

COMPUTER'S  ACTIONS 

810  A  =  2:B  =  3:C  =  5:D  =  7:E  =  9:F=  10:G  =  20 

820  Define  a  function  named  XI. 
FNXI  =  LV.  +  B  +  C 

830  Execute  the  function  named  XI. 
FNX1=F+B-I-C 

FNXI  =  10 +  3 +  5 

FNXI  =  18  Print  on  screen. 

840  Define  a  function  named  X2. 
FNX2  =  FNXI  (F)-H.V.  +  E 

850  Execute  the  function  named  X2. 
FNX2  =  FNXI  (F)  +  G  +  E 
Execute  the  function  named  XI. 
FNX1=F+B  +  C 
FNXI=^  +  3  +  5 
FNXI  =  18  Send  to  FNX2. 
FNX2=18-(-G  +  E 
FNX2=  18  +  20  +  9 
FNX2  =  47  Print  on  screen. 

860  Define  a  function  named  X.?. 
FNX3  =  FNXI  (I.V.)  +  LV.  +  E 

870  Execute  the  function  named  X3. 
FNX3  =  FNXI  (G)  +  G  +  E 
Execute  the  function  named  XI. 
FNX1=G+B+C 

FNXl=20  +  3  +  5 

FNX  1=28  Send  to  FNX3. 

FNX3  =  28  +  G  +  E 

FNX3  =  28  +  20  +  9 

FNX3  =  57  Print  on  screen. 


RESULT 

18 

47 

57 

READY. 


COMPUTER  DISPLAYS: 


Example  8.  Nested  UDFs.  Note  in  line  860  that  the 
execution  argument  of  FNXI  is  an  independent  vari- 
able for  FNX3.  Compare  the  execution  of  FNX3 
with  FNX2. 


first  (e.g.,  A  +  B  +  C  and  A  +  B  +  (:  +  D  +  K).  the 
definition  of  the  second  UDF  can  contain  die  ex- 
eculioti  ot  the  first  UDF.  This  saves  re-entry  of" the 
same  formula.  See  F.xample  H. 

UDF  nesting  is  not  without  proliiems.  ITkh) 
many  UDFs  are  nesteti,  an  ?()UT  OF  MFMORY 
ERROR  will  result.  Try  Example  9.  Notice  how 
many  free  bvtes  are  left.  Flow  c  an  von  be  out  of 
memory?  As  each  function  is  execuled.  data  is 
entered  on  the  stack. 

I  he  slack  is  a  sectioti  of  memorv  containing 
256  consecutive  locations.  Fhc  proce.ssor  u.ses  the 
stack  to  store  addresses  and  data  when  it  is  called 
to  perform  anoilier  f miction  before  comjileling 
ihe  current  operation.  When  the  inlen  upling 
operation  is  completed,  the  processor  removes  tfie 
stored  information  from  the  stack  and  continues 
where  it  left  off.  If  the  processoi  is  iiUei  i  upied 
while  working  on  an  interrupt,  then  inlen  uple<i 
while  working  on  thai  interrupt,  etc.,  al  some 
point  the  stack  will  be  filled  and  the  pi'ogram  will 
terminate  with  an  ?OUT  OF  MKMOR\'  ERROR. 

When  the  stack  is  full,  an  ?OU'l'  OF  MEMORY 
ERROR  results  regardless  of  how  much  RAM  is 
available.  The  piogram  can  be  further  compounded 
by  C;OSUBs,  FOR/NEXTs.  and  any  other  operation 

910  A  =  2:B  =  3:C  =  7 

920  DEF  FNXA  (A)  =  A  +  B 

925  DEF  FNXB  (A)  =  FNXA  (A)  +  C 

930  DEF  FNXC  (A)  =  FNXB  ( A) +  C 

935  DEF  FNXD  (A)  =  FNXC  (A)  +  C 

940  DEF  FNXE  (A)  =  FNXD  ( A)  +  C 

945  DEF  FNXF  (A)  =  FNXE  (A)  +  C 

950  DEF  FNXG  (A)  =  FNXF  (A)  +  C 

955  DEF  FNXH  (A)  =  FNXG  (A)  +  C 

960  DEF  FNXI  (A)  =  FNXH  (A)  +  C 

965  DEF  FNXJ  (A)  =  FNXI  (A)  +  C 

970  DEF  FNXK  (A)  =  FNXJ  (A)  +  C 

975  PRINT  FNXJ  (A) 

980  PRINT  "FREE  BYTES  =  "FRE(0) 

985  PRINT  FNXK  (A) 

RESULT -COMPUTER  DISPLAYS: 

68 

FREE  BYTES  =  313I8  Exact  value  will  vary. 

POUT  OF  MEMORY  ERROR  IN  985 

READY. 

Example  9.  This  program  demonstrates  consumption 
of  the  stack  by  excessive  nesting  of  UDFs.  The  68 
results  from  line  975,  thus  executing  FNXJ  did  not  fill 
the  stack.  Line  980  proves  that  there  is  plenty  of  RAM 
left.  (The  exact  value  depends  on  memory  size,  and  if 
there  is  other  programming  stored.)  Executing  FNXK 
in  line  985  fills  the  stack,  and  the  program  terminates 
with  the  ?OUT  OF  MEMORY  ERROR  message. 
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that  uses  the  stack.  If  this  happens,  you  have  no 
alternative  other  than  to  reduce  the  complexity  of 
the  nested  UDFs.  You  can  always  set  u  variable 
equal  to  a  lower  ftmction,  and  then  use  it  to  pass 
liie  data  to  the  higher  UDFs  (for  Example  9,  change 
line  970  to:  970  Q=  FNXJ  (A):DEF  FNXK 
(A)  =  Q  +  C). 

When  nesting,  a  second  I'DF  cannot  be  defmert 
with  the  definition  statement  of  tiie  first  (e.g., 
10  DFFFNX2(A)  =  DEFFNX1  (A)  =  A  +  B  +  (:). 
An  error  will  result  when  either  function  is  exe- 
cuted. When  a  UDF  is  nested  within  a  second  Ul^F's 
formula,  the  first  UDF  must  be  defined  before  the 
second  UDF  is  executed.  I'hal  is,  the  com]:)uter 
must  see  the  definition  statement  of  the  fust  UDP' 
(as  well  as  the  second)  before  the  execution  state- 
ment of  the  second  UDF  can  be  performed.  Failine 
to  do  so  will  result  ui  an  ?UNDEF'D  FUNUFION 
ERROR  when  the  second  UDF  is  executed.  Also,  a 
UDFcannol  redefine  itself  by  nesting  tlie  original 
execution  statement  in  the  formula  lor  the  new 
UDF  (e.g.,  lOODEFFNX/  (A)  =  FNX/  (A)  +  B  + 
C  -I- 1>).  In  other  words,  the  UDF  in  ilic  formula 
must  have  a  different  name  than  the  UDF  that  is 
being  defined,  or  an  ?OUT  OF  MEMORY'  ERROR 
will  result. 

Example  8  shows  that  the  executit^n  arginnent 
of  the  UDF  in  the  formula  can  be  an  independent 
variable  of  the  L'DF  being  defined,  i'his  can  lead 
to  some  powerful  and  iiUeresting  possibilities,  and 
it  can  al-so  lead  to  some  real  debugging  problems  if 
you  are  not  careful.  If  you  do  not  want  other  values 
substituted  into  the  nested  UDF,  be  sine  that  the 
execution  argument  is  not  an  independent  variable 
of  ihe  UDF  being  defined,  fhe  UDF  FNXL>  (in 
Example  8)  has  FNXl  nested  in  its  formula,  fhe 
execution  argument  of"  FNX 1 ,  /^,  is  not  an  inde- 
pendent variable  of  FXX2. 

When  FNX2  is  executed  (line  830),  FNXl  will 
still  operate  with  Fas  the  execution  argument. 
FNX3  is  the  same  as  FNX2  except  that  ibe  execution 
argument  of  FNXl  in  the  formula  has  been 
changed  to  D,  the  independent  variable  of  FNX3, 
Clompare  the  execution  of  FNX.H  (line  870)  with 
the  execution  of  FNX2  (line  H.'iO).  Quite  a  dif  fei- 
ence!  Imagine  the  mess  that  could  evolve  out  of 
nesting  four  or  fi\e  complicated  L'DFs.  ^'on  must 
be  careful  when  selecting  arguments  for  nested 
UDFs. 

UDFs  In  Immediate  Mode 

fhe  PEf  is  a  \  erv  poweful  calculator  w'hen  used  in 
the  direct  mode.  Unfortunatelv.  lv]ji!ig  in  a  lew 
dozcTi  SQR,  SIN,  EXP,  etc,  can  get  to  be  a  real 
drag.  Voti  may  be  able  to  use  a  UDF  to  eliminate 
some  of  that  typing.  Let's  see  how. 

Let's  assume  tliat  we  have  a  series  of  calcula- 


tions to  perform.  We  don't  have  time  to  fool  aroLmd 
with  a  program  and,  besides,  the  calculations  vary, 
so  a  program  is  not  practical,  f  hroughoui  the 
series  of  calculations  appears  the  equation: 

The  gcjod.  old  Pythagcjrean  theorem.  In  BASIC 
the  equation  appears  as: 

C  =  SQR(At2H-Bt2) 

Ncjw  wIkj  in  their  right  nnnd  wants  to  type  that  in  a 
dozen  times  or  so?  Let's  create  a  UDF  to  calculate 
the  equation.  We  cannot  define  a  UDF  in  the  direct 
mode;  we  would  gel  an  rILLECl.AL  DIRECT 
ERROR.  No  problem.  We  will  define  the  function 
with  a  one  line  program: 

10  DEF  FNC  (A)  =  SQR( At 2  +  Bf  2) 

Now  we  must  RUN  the  one  line  program.  Nothing 
appears  to  happen,  but  an  action  did  occur:  the 
UDF  was  stored  in  the  memory,  OK,  we  can  now 
use  our  UDF  in  the  direct  mode. 

Type  in:        B  =  4:?FNC(3)  Press  RETURN. 

Result:  5  is  displayed. 

Type  in:        B  =  557:?FNC(3.'J2)    Press  RETURN. 
Result:  648.438895  is 

displayed. 

An\'time  we  need  to  use  the  above  ecjiialion  in  our 
calculations,  all  we  have  to  do  is  assign  a  value  to  B 
and  execute  the  UDF.  The  value  for  A  is  entered  in 
the  execution  arginnent. 

Do  vou  need  cube  roots  in  direct  mode?  If  so, 
try  this: 

20  DEF  FN  A  <X)  =  EXP(LOG(X)/3) 

RUN  the  program,  and  try  sonre  direct  mode 
cube  roots. 


Type  in: 
Result: 


?FNA(27) 

3  is  displayed. 


Press  RETURN. 


Try  the  same  thing  with  343;  you  should  gel  seven. 
(Tlie  question  mark,  ?,  is  an  abbreviated  PRINT' 
command.)  If  vou  ie]ilace  the  three  in  ihe  abo\'c 
equation  with  a  variable,  say  )',  you  can  use  it  to 
find  any  root.  FNA  will  return  the  "Yth'  root  of 
X;  that  is.  FNA  will  equal    \' 


The  examples  I  have  given  are  rather  simple, 
but  they  demonstrate  the  idea.  You  can  have  defi- 
nition statements  up  to  SO  cliaractcrs.  and  you  can 
nest  UDFs  for  direct  mcxlc  as  well  as  in  the  program 
mode.  Thus,  UDFs  can  transform  your  PET  into  a 
super-calculator  for  direct  mode  calculations.  Just 
remember  to  define  the  UDFs  with  line  lumibers, 
and  RUN  the  program  before altemjitingto  execute 
the  UDFs.  You  should  have  to  RUN  ihe  definition 
program  only  once,  unless  there  is  a  power  failure. 
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Where  do  you  go  from  here?  Experiment!  Use 
L  DFs  in  your  programs.  Your  formulas  don't  have 
to  he  Einstei)iia>i  to  qualify  for  L  DFs.  If  \ou  riui 
into  something  that  I  didn't  cover,  or  find  a  differ- 
ence in  operation  with  other  ROM.s,  or,  if  \()u  have 
a  unique  application,  send  it  in  lo  COMPUTE!. 

If  you  do  a  lot  of  work  with  trig,  vou  may  find 
pages  62  ad  63  of  the  CBM  User  Minnuil  (see  refer- 
ences) of  interest.  Commodore  lists  about  20  dif- 
ferent UDFs  involved  with  trig.  If  you  like  games,  1 
have  one  more  technique  for  vou.  Ciames  use  a  lot 
of  random  numbers,  quite  often  with  a  variety  of 
ranges  within  the  same  program.  Here  is  a  UDF 
tiiat  will  give  you  a  randf)in  integer  in  a  range  itl'  1 
to  \,  where  A'  is  the  maxitmun  desired  luunber, 

10  DEF  FNR  (X)  =  INT{X*RND(l)-(- 1) 

fo  use  the  I  unction  in  a  program,  simply  execute 
the  LIDF  witli  the  maximum  desired  number  placed 
in  the  execution  argument.  For  example:  PRIN'F 
FNR  (500)  will  print  a  random  integer  between 
one  and  500.  in  the  same  program  yon  ma\'  ha\'e: 

POKE32767-I-FNR(1000),42. 

This  would  display  an  asterisk  in  a  random  location 
on  the  screen.  \'ou  can  tise  the  iLuiction  as  oiten  as 
required,  and  the  range  is  a  simple  matter  of 
choosing  an  execution  argument. 
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ScotcK  Diskettes 

Rely  on  Scotch*  diskettes  lo  keep  your  valu- 
able data  sale  Dependable  Scotch  diskettes 
are  tested  ano  guaranteed  error-free  The  low 
abrasivity  saves  your  read/wrile  heads 
The/re  compatible  with  most  diskette  drives 


(800)235-4137 


Dealer  Inquiries 
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PACIFIC 
EXCHANGES 

100  Foothill  Bkd 
San  Lu!^  Obispo.  CA 
9M01    In  Cal  call 
18001  592-5935  or 
IHOSI  54:l-I0:i7 


BUSINESS  OPPORTUNITY 


Service  &  Maintain 

Coin  Operated  Micro-Computers 

In  Libraries 

DEALER  REPRESENTATIVES  WANTED 

PART  OR  FULL  TIME 
NO  ROYALTIES,  NO  FRANCHISE  FEE 

Exceptionally  lucrative  ground-floor  op- 
portunity to  participate  in  the  explosive 
Micro-Computer  Market.  The  Computer 
Bus  offers  Community  minded  Micro- 
Computer  owners  the  chance  to  develop 
their  own  successful  business  within  a 
relatively  short  period  of  time  with  this 
innovative  Microcomputer  concept.  The 
prognosis  for  success  has  never  been 
better. 

If  you  are  accepted  as  a  Computer  Bus 
"Learning  Center"  Dealer  you  will  operate 
your  own  sales  and  rental  business  from 
your  home  or  office,  featuring  a  product 
line  of  uncompromising  quality  and  out- 
standing company  support. 

Investment  required  $3,000,  secured  by  ex- 
tensive computer  software  and  hardware. 
Selected  territory,  leads,  national  and  region- 
al advertising,  technical  support  and  full 
back-up  service. 

for  additional  information  calf  toll  free 

1-800-321-3670 

Ohio  Residents  Call  Collect 

1-216-255-1617 


the  COMPUTER  BUS 

personal  &  business  -  computer  systems 


the  COIAPUTEFI  BUS.  101  River  St.,  Grand  River.  Ohio  44045 

Auttiorized  AJAFi\i»}  Dealer 
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III  this  in-depth  fmijilc  r^y  COMPUTE!  Associate  Editor 
and  Columnist  Jim  Bulterfield.  lie  discusses  the  juture  oj 
roi/ipHling,  his  Ixukground  and  liahhies.  and  his  j'iews  on 
topics  ranging  from  coinjmters  in  edncfition  to  the  aj/j/ral 
of  fyrogramming. 


Meet 

Jim  Butterfield 


Gail  Hook 
Borris,  Ontario 


TIr-  Buttcrlu'ld  honieslead  is  a  moclcsl  Ijrick  house 
wiihiii  walking  distance  of dowtiiown  TuroiUo.  Ii  is 
comfortably  cluttered  with  books,  plants,  com- 
puters, and  three  cats.  Even  rlic  attic  is  pressed  into 
service  as  storage  space  for  whaiever  books  and 
computers  |iui  Butterfield  cannot  cram  into  liis 
small  office. 

The  otTice,  in  fact,  resembles  a  crowded  depot 
for  a  changing  assortment  of  com  puters  -  inclucling 
four  C^oninioflore  PKTs  of  varying  screen  sizes  and 
ages,  a  VI(:-2(),  an  Atari  SOO,  a  kIm,  a  Rockwell 
AIM,  and  an  Alpha,  a  European  machine.  Stacked 
next  to  the  computers  is  a  "disk  tower"  consisting 
of  two  (iommodore  double  disk  dri\es  (a  4040  and 
an  8050).  an  .^tari  810  drive,  and  an  ancient  C^oni- 
inorlorc  '2()2'i  printer  perched  on  lop.  Bookshelves 
along  one  wall  are  overllowing,  and  every  available 
inch  of  floor  space  is  carpeted  with  piles  of  diskettes, 
papers,  and  still  more  books.  "Set,  amazingly.  But- 
icrlleld  alwa\s  seems  to  know  into  which  pile  to 
di\'e  for  what  he  needs. 

One  of  the  three  cats,  the  Siamese,  possesses  a 
similar  instinct.  With  a  feline  knack  for  homing  in 
on  the  center  of  warmth  and  attention,  she  often 
dozes  atoj)  whichever  PKT  is  on  and  hiimniiiig. 

i'he  main  occu]xint  of  the  office-  Butterfield 
-  meshes  with  the  environment,  loo.  He  speaks 
with  a  gravelly  voice  in  the  measured  phrases  of 
someone  used  to  leaching  or  being  quoted  for 
pul)licalioti.  Middle-aged  and  greying,  he  brings  to 
microcomputing  an  almost  childlike  curiosity  and 
sense  of  dcliglil.  a  iascinalion  which  led  him  Inst  to 
an  absorbing  hobby  and  finally,  in  early  1981,  to  a 
new  career  as  a  freelance  writer,  consultant,  and 
teacher.  Today  he  is  recognized  as  a  premier  expert 
on  C^onimodore  computers,  as  a  prolific  writer, 
and  perha])s  most  of  all  as  an  imusually  coherent 
voice  in  the  seemingly  impenetrable  technical 


thicket  ol  personal  computing. 

A  Change  of  Careers 

Like  most  career  changes,  the  switch  surprised 
Butterfield  as  much  as  anybody.  For  24  1/2  years 
he  worked  for  Clanadian  Nalional/Oanadian  Pacific 
Telecomnumicalions.  He  quit  solely  becau.se  the 
cimipany  decided  to  move  far  away  from  central 
Toronto,  and  he  would  have  spent  so  much  time 
commuting  there  would  have  been  none  left 
for  his  hobby.  For  Butterfield,  it  was  no  contest. 
"When  faced  with  that  choice,  I  really  had  no  choice 
ancl  I  c[uil." 

.Actually,  it  was  while  working  for  CN/CP  in 
I9(i4  that  Butterfield  was  first  introduced  to  com- 
puters-although  personal  microcomputers  were 
still  undreamt-of  in  tho.se  days.  Butterfield  spent  a 
year  as  a  programmer  of  a  rather  specialized  com- 
puter, a  Collins  C8401.  FORTRAN  and  COBOL 
were  coming  into  use  at  the  time,  but  the  Collins 
didn't  use  any  such  advanced  languages.  Program- 
mers had  to  do  almost  everything  in  machine  lan- 
guage. Bulterfield  soon  moved  into  other  areas  of 
the  company,  but  a  little  more  than  ten  years  later 
his  interest  was  rekindled  by  a  new  invention  — 
microcomputers. 

"1  decided  to  find  out  what  this  'micro*  stuff 
was  all  about  and  started  watching  the  current 
magazines,"  he  says.  "I  Finally  decided  to  purchase 
when  1  saw  a  completely  pre-buill  machine  called  a 
KIM-L  which  had  a  6502  microchip  in  it.  That 
turned  out  to  be  like  a  return  to  the  past.  Everything 
\ve  had  been  doing  a  dozen  \ears  beiore  on  the 
large  S 1 .5  million  compuler,  we  were  doing  again 
on  this  little  $250  board  —  inclucling  making  the 
same  mistakes." 

KIM  And  The  Start  Of  Social  Computing 

One  machine  led  to  another,  and  Butterfield  began 
sharing  his  knowledge  with  other  microcomputer 
users,  as  well  as  writing  about  his  ciiscoveries.  He 
had  gained  some  writing  experience  many  years 
belorc  in  western  C.anada,  where  he  was  born,  as  a 
"continuity  writer"  for  a  couple  of  radio  stations. 
(Bulterfield  smiles.  "That  means  I  spent  about  a 
year  of  ni\  life  writing  coimneriials.") 

As  ihe  users  of  early  microcomputers  began 
comparing  notes,  it  wasn't  long  before  a  cull  of 
sorts  sprang  up.  indeed,  the  emergence  of  micro- 
computers as  a  basis  of  social,  and  not  merely  tech- 
nical, interaction  is  the  facet  of  the  field  that  Bul- 
terfield enjoys  most.  In  the  earliest  days  oi  "roU- 
your-own-computers,"  he  notes,  everyone  had  a 
different  machine,  which  crimped  the  sharing  of 
information.  "Suddenly,  along  came  the  RI\I. 
Everybody  had  the  same  computer.  An  amazing 
thing  happened  -  and  this  is  multiplied  many 
times  over  in  the  Commodore  line  -  peo})ie  built  a 
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social  lilf  aroiiml  inici()<()tii|3iitei"s." 

The  iliriving  ToroiUo  i'E  1  Users  (Iroup 
fl  PUG)  is  a  case  in  point.  Butterfield  liad  what  he 
,     calls  a  "Machiavellian  inniieiicc"'  on  riHJC>  fbinuler 
'    Lytnan  Diig^aii.  whom  HutieificUi  pcrsua<lecl  lo 
hold  tlu'  lirsi  meeting  in  his  basement  one  summer 
evening.  While  Biiitcrneld  firmly  rejects  any  or- 
ganizing cliorcs,  he  conirihules  a  great  deal  as  a 
friend  oi'tlic  club,  speaking  al  monthly  meetings 


"An  amaztng  thing  happened ... 

people  built  a  social  life 

around  microcomputers." 


and  sharing  his  experti.se. 

Bullerlleld  admiis,  "It's  getting  harder  lo 
know  what  to  talk  about  at  those  meetings.  There 
are  a  ntimber  of  people  who  have  the  ability  to 
track  flown  anv  pari  of  the  machine  thev  want  lo 
go  alter,  and  who  are  ([uiic  skilled  ai  maciiine 
language.  As  a  result,  my  sympathy  is  with  the 
beginner.  I'd  rather  bore  ten  experts  than  lose 
the  bulk  of  people,  so  I  try  to  keep  tilings  fairly  sim- 
ple." 

Bullet  field's  syini)athy  ior  beginners  is  well 
known  aiul  shows  in  his  articles.  I  lis  writing  is 
informal  and  wiity  in  spite  of  its  technical  content. 
"I  try  to  wtilc  it  as  I  woiikl  sav  it.  I  do  a  lot  of  pre- 
senting material  to  both  kids  and  adults,  and  I  try 
to  keep  the  same  style  in  my  \\i"i)ing.  .Also,  whenever 
I  can,  I  sli])  in  a  simple  example  program.  Then, 
e\eii  if  lite  readers  can't  understand  what  1  mean, 
thev  can  rim  the  programs." 

Light  Consulting 

BuUerfleld  also  indulges  in  what  he  calls  "light 
consLilling,"  principally  for  CJonmiodore.  In  the 
spring  he  went  on  a  western  Canadian  promotional 
tour  for  the  VK--20  computer.  He's  al.so  frequently 
invited  to  shows,  such  as  the  PET  Show  in  London 
he  attended  in  June.  He  finds  this  part  of  his  work 
■'reallv  great  fun"  becau.se  it  provides  opportunities 
for  tra\  el. 

Lecturing  and  teaching,  such  as  the  machine 
language  course  he  conducls  each  ntonth  lor  a 
special  interest  division  olTPUU.,  provide  him 
with  feedback  about  problems  and  areas  where 
people  need  more  information.  He  has  a  reputation 
for  being  generous  with  his  lime,  and  his  phone  is 
open  from  H)  a.m.  to  10  p.m.  Monday  lo  Friday. 
"If  somebody  phones  me  up  and  asks  a  question 
which  shows  they  just  haven't  bothered  trying  it 
themselves,  then  I  will  sometimes  be  a  little  short. 


because  il  does  seem  like  a  waste  of  my  time,"  he 
says.  "But  most  people  who  call  do  so  because 
they're  stuck  on  something.  It's  just  a  question  of 
gelling  another  opinion,  ill  get  a  lUJmberof 
inquiries  in  a  certain  area,  that's  usualfy  a  signal 
that  it's  time  for  me  to  write  an  article  about  it. 
It's  a  very  good  way  of  keeping  posted  on  what's 
bothering  |)eople  at  the  moment." 

Butterdeld  is  ecpially  generous  with  his  soft- 
ware. He  larely  sells  any  of  his  programs.  "I  would 
like  to  losler  an  environmeiU  wiiere  jjeople  pass 
out  their  software  with  reasonable  generosity.  I 
think  thai  by  showing  a  good  example,  I  might  .sort 
of  lead  the  way  in  that."  Often  he  dislribtites  his 
work  on  TPUG's  library  disk. 

Still,  BuUerfleld  vehemently  supports  an 
author's  copyright:  "I  believe  very  strongly  that  the 
person  writing  an  original  program  has  the  right  to 
do  as  he  chooses  with  that  program.  If  he  chooses 
to  .sell  it  or  to  recpiest  ihal  il  not  be  copied  except 
for  a  fee,  then  he  has  absolutely  that  right. " 

However,  he  feels  that  a  person  who  takes 
money  for  .software  is  obligated  to  sup[)orl  that 
program  by  iq>grading  it  and  furnishing  tlie  means 
lo  itu»dify  it,  if  tiece.ssarv.  "I'hat's  atiolher  good 
reason  to  give  programs  away.  I  really  feel  that 
most  people  who  put  down  a  lot  of  money  for 
software  feel  that  they  are  not  buying  a  disk  or 
ca.s.selte  tape,  but  they  ai  e  buying  a  service." 

Interestingly,  Bultcrlleid  believes  I  he  [jroblem 
of  software  piracy  miglil  lessen,  not  grow,  with  the 
increasing  business  use  of  microcompulei  s.  He 
laughs,  "If  an  employee  ran  to  the  boss  and  said, 
'C^hief,  1  think  you  should  give  me  a  raise  because  I 
just  saved  you  $500,  I  lifted  a  copy  of  a  program,'  I 
really  don't  think  very  many  busine.s.ses  would  stick 
a  cigar  in  my  mouth  and  give  me  a  promotion.  They 
would  more  likely  start  keeping  an  eye  on  me." 

BuUerfleld  tfiinks  that  renting  software 
evenlually  may  be  the  best  way  to  dislribuie  it.  A 
yearly  fee  could  fje  cliarged  for  its  use.  In  return, 
the  user  would  receive  continuing  support  on  such 
things  as  upgrades,  newsletters,  information,  war- 
ranty, and  documentation. 

Something  Unprecedented  In  Education 

Given  his  multiple  interests  in  computing,  writing, 
leaching,  and  making  life  easier  for  beginners,  it's 
only  natural  that  Butterfield  is  a  .strong  advocate  ol 
introducing  children  lo  computers  early  in  school. 
"As  I  undeisland  the  wrilings  of  Seymonr  Papert 
\Tiuihor  oi'  MhuLstorms:  Children,  Compiilfrs,  find 
Foivcrfiil  !di'a.<i],  the  earfier  a  child  becomes  exposed 
to  computers,  the  better  it  is  likely  lo  be,"  be  .says. 
"I  have  seen  no  evidence  lo  contradict  this.  It  .seems 
to  me  that  more  importaiU  than  anything  for- 
malized wc  teach  young  people  about  computers  is 


SOFTBOX'  unlocks  the  world  of  proven 
business  software  toXOMMODORE  users. 


Simply  by  plugging  the  Small  Systems 
SOFTBOX  into  the  IEEE-488  port 
and  loading  the  CP/M  disk,  your 
Commodore  PET/CBM  will  run  under 
the  world's  most  popular  disk  operating 
system.  No  internal  connections  or 
modifications  are  required. 

A  complete  computer  system  in  itself, 
the  SOFTBOX  uses  the  PET  or  CBM 
as  its  terminal  while  talking  to  any  com- 
bination of  Commodore  and  Corvus 
drives.  A  single  command  returns  you 
to  PET  BASIC.  The  SOFTBOX  utility 
disk  gives  you  complete  software  con- 
trol over  your  configuration. 

Terminal  Emulation 

Applications  packages  designed  to  work 
with  specific  terminals  (like  ADM3A, 
TVI  912  or  Hazeltine  1500)  will  need  no 
modification  for  the  80-column  CBM, 
since  the  SOFTBOX  allows  your  com- 


puter to  emulate 
any  of  these  devices. 

Add  Corvus  Hard  Disk 

Expand  your  CP/M  file  storage  capacity 
with  reliable  Corvus  drives.  With  the 
Corvus  Mirror  Option  and  a  standard 
video  cassette  recorder,  you  have  a  fast, 
inexpensive  disk  backup.  When  you  pur- 
chase the  SOFTBOX  and  Corvus  from 
Small  Systems,  you'll  receive  everything 
necessary  to  convert  your  Commodore 
to  a  hard  disk-based  CP/M  system. 

Features 

•  CP/M  version  2.2  with  menu  driven 
system  configuration. 

•  Z80  CPU  running  a  4MHz  with  no 
wait  states. 

•  64K  RAM. 

•  Operates  with  any  2000,  3000,  4000 


and  8000  series  Commodore 
computer. 

•  Supports  up  to  8  Commodore  3040, 
4040,  or  8050  disk  drives. 

•  Supports  up  to  4  Corvus  hard  disks  of 
6.  1 1 ,  or  20  MBytes. 

•  RS232  serial  interface  with  software- 
definable  baud  rates  for  use  with  a 
printer,  modem  or  terminal. 

•  Diskette  containing  operating  system 
with  utilities. 

•  Comprehensive  user  manual. 

A  full  range  of  CP/M  languages  and 
applications  software  on  Commodore 
8050  or  4040  format  is  available. 

CP//V1  (s  a  registered  trademark  of  Digital  Research  Corp. 


For  more  irtfonmation  on  how  you  can  use 
the  world  of  proven  business  software  on 
your  PET  and  CBM,  contact  your  local 
Commodore  dealer  Or,  for  more  informa- 
tion and  the  name  of  the  dealer  nearest 
you,  call  or  write  us  today. 


(415)964-8201 

SMALL  SYSTEMS  ENGINEERING 

222-B  View  Street    •    Mountain  View.  CA  94041 
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JUST  A  SAMPLE  OF  THE  MANY  PRODUCTS  WE  CARRY,  CALL  US  FOR  OUR  NE 
WE  WILL  MATCH  SOME  ADVERTISED  PRICES  ON  CERTAIN  PRODUCTS  LISTK 


Tomorrow's  Technology  Today 


Cr 


m.  Commodore  Computer 

VIC  20  Personal  Computer   $  299.95 

VIC  1515  Graphic  Printer $  395.00 

CBM  4016 S  995.00 

CBM4032 $1295.00 

CBM  8032 $1495.00 

CBM  SuperPet  9000 $1995.00 

CBM  8050  Dual  Disk  Drive $1795.00 

CBM  4040  Dual  Disk  Drive $1295.00 

CBM  2031  Single  Disk  Drive $  695.00 

CBM  4022  Tractor  Printer $  795.00 

CBM  8010  IEEE  Modem $  279.00 

CBM  Datasette $     74.95 

CBM-IEEE  Interface  Cable $     39.95 

IEEE-IEEE  InlerfaceCable   $     49.95 

NEC  Spinwriter  Printer 

NEC  7730 $3085.00 

NEC  7710 .  $3085.00 

NEC  7720 $3610.00 

NEC  3510 $2290.00 

NEC  3500RD $1895.00 

Tractor  Feed  Options  are  available 


Atari 


Atari  400 16K  $  399.00 

Atari  800 16K(incl.  BASIC  cartridge).  $  899.00 

Atari  410  Recorder $     99,95 

Atari  810  Disk  Drive $  599.95 

Atari  822  Thermal  Printer   $  299.95 

Amdeic  Monitors 

Video  100C  (Limited  Quantity) $  179.00 

Video  300G $  200.00 

Color  1    $  449.00 

Color  2 $  999.00 

Diablo  630  Printer 

Diablo  630 -$2710.00 

Tractor  Option $  350.00 


Professional  Software 

WordPro""*—  A  Family  of  CBM  Word  Processing  Programs 

WordPro  2  Plus $  199.95 

WordPro  3  Plus $  295.00 

WordPro  4  Plus $  450.00 

WordPro  5  Plus  (for  CBM  8096) S  450,00 

The  Administrator  (DataBase  for  CBM)   S  650.00 

POWER'^*  (Programmer's  Utility  ROM) S     89.95 

InfoPro'"  (DataBase  for  CBM) $  295.00 


Epson  Printers 

MX-70 $  299.95 

MX-80  w/graphfran $  645.00 

MX-80  FT $  745.00 

MX-100FT $  945.00 

INTERFACE  CARDS 

8141  RS-232  Interface  Board $  75.00 

8145  RS-232  Interface  Board 

W/2K  Buffer $  149.00 

8151  RS-232  Interface  Board 

w/X/ON-X/OFF $  170.00 

8161  IEEE  Interface  Board $  55.00 

8131  Apple  Interface  Card   . $  85.00 

8232  Apple  Interface  Cable $  35.00 

8220  TRS-80  Cable $  35.00 


CiMD  Mupet 

MC-800A  Mupet  Controller  $  995.00 

(Multi-User  Controller  for 

CBM  Computers) 
CM-1 00  Channel  Module  .  .  S  250.00 
Printer  Module $  350.00 

Qume 

Spring9/45    $2495.00 

Tractor  Option $  210.00 

WordPro,  POWER  and  InfoProare 
registered  trademarks  of 
Professional  Software  Inc. 


NEECO 

679  Highland  Ave. 
Needham,  MA  02194 


(617)449-1760 

TELEX:  951021 


MON-FRI  9:00- 5:30  E.S.T. 

I, 
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tFiat  we  get  them  familiar  with  the  concept,  we  get 
their  fears  allayed,  we  make  sure  that  the  usefuhiess 
of  comptitcr.s  is  understood  at  an  early  age.  By  tlie 
lime  a  student  gets  to  high  school,  computers  are 
an  oddity.  Tlicrc's  something  not  quite  natural 
about  them- sonictliing  manufactured  and  solemn. 
If  you  use  computers  in  grade  two  or  three  you 
siiTiply  undersiand  that  they're  around  and  they're 
going  to  help  you  whenever  you  feel  like  using 
them." 

Teachers  are  faced  with  devising  methods  of 
guiding  computer  studies  and  providing  resources 
for  students,  some  of  whom  could  soon  outstrip 
(hem  in  prograimning  aiiility.  This  can  be  an  in- 
timidating task,  but  student  enthusiasm  should 
make  it  stimtilating  and  challenging  as  well.  "We 
have  in  the  microcfmiputer  one  of  the  most  incred- 
ible forces  that  has  ever  happened  in  education," 
says  Buttcrficld.  "I'm  not  talking  about  games; 
games  don't  last  very  long.  Students  are  begging 
for  access  to  this  logic  device.  It  has  no  precedent.  I 
don't  know  what  specific  educational  objectives  are 
precisely  to  be  served.  All  I  know  is  there  must  be 
something  in  the  whole  phenomenon,  some  need 
in  the  young  mind  that  causes  an  intense  urge  to 
interface  wiili  (he  computer,  to  try  things,  to  make 
the  computer  do  things." 

Part  of  the  appeal,  he  believes,  comes  from  the 
creative  nature  of  progranmiing.  "Progranuning  is 
creative  not  necessaiily  in  the  most  visible  sense.  II 
you  write  yourself  another  Spfice  Invaders  it  might 
end  up  looking  like  everybodv  else's.  I  sometimes 
like  to  compare  progranmiing,  especially  machine 
language  programming,  which  is  more  exacting,  to 
doing  a  jigsaw  puzzle.  Why  would  you  sit  there  lor 
two  or  three  days  and  put  in  all  this  effort  when  you 
know  that  the  end  result  will  be  a  rather  crummy- 
looking  pictiue?  Tlie  point  is  that  you  will  have  felt 
you  have  accomplished  something,  that  you  have 
biought  together  a  number  of  skills,  and  even 
though  it's  the  same  as  everyone  else's,  in  a  .sense 
you  have  created  it.  It's  the  .same  thing  with  prog- 
ramming -  you  feel  so  good  when  it  all  comes 
together,  when  it  all  ^vorks." 

Expert  Debugging 

But  what  it  ii  doesn't  work?  When  you're  the 
ranking  e\]jeit,  what  do  you  do  when  you  get  stuck 
on  a  problem?  "Well,  when  you  reach  a  certain 
stage,  and  it  really  isn't  all  tiiat  hard  to  achieve, 
then  you  have  control  of  all  parts  of  the  machine. 
Once  you  get  to  that  point,  and  there  are  many 
people  who  have  achieved  that,  you  don't  have  to 
ask  anybody,  ^'ou  can  go  in  there  anfl  look  for 
vourself.  One  of  the  messages  that  I  try  to  deliver 
to  people  is,  if  I  can  do  it,  vou  can  do  it.'  Because 
often  there  isn't  anything  in  the  problem  that 


logically  you  can't  look  at." 

The  Future  Of  Personal  Computing 

As  personal  computer  enthusiasts  grow  wiser  and 
more  mature  in  the  next  few  years,  so  will  ilieir 
machines,  Butterfield  predicts.  Memory  will  be 
cheap,  machines  more  powerful,  and  at  the  same 
time  less  expensive.  The  biggest  single  change  will 
probably  be  a  move  toward  better  human  interlace. 
Full-screen  editing,  color,  sound,  and  graphics  will 
be  almost  universal  and  easier  to  use.  Peripherals 
such  as  light  pens,  paddles  orjoysticks  w-ill  simply 
plug  in.  Features  such  as  upper/lowercase  letters, 
now  viewed  as  optional  by  some  companies,  will  be 
standardized,  rhere  will  be  .some  moves  toward 
better  languages,  but,  Butterfield  says,  "BASIC 
appears  to  be  indestructible  at  present." 

More  specifically,  Butterfield  offers  some 
opinions  on  the  future  of  microcomputer  man- 
ufacturers: "I  think  we  can  .say  with  some  certainty 
that  IBM  will  survive,  not  nece.s.sarily  becau.se  of 
the  merit  of  its  products,  but  because  IBM  will 
gather  around  il.self  a  nia.ssivc  amount  of  support. 
Radio  Shack  is  very  strong.  Like  IBM  it  will  probably 
survive  for  reasons  not  directly  associated  with 
quality.  This  is  not  a  rellection  on  its  quality,  but  it 
has  access  to  .so  many  outlets  of  its  own  that  it  can 
support  continuing  sales.  Atari  has  so  far  suffeied 
from  its  games  image. 

"One  oi  the  most  interesting  phenomena 
could  be  Sinclair,"  he  says.  "Sinclair  has  introduced 
a  series  of  small,  not  \-ery  powerful,  but  remarkably 
inexpensive  computers.  While  people  who  are 
used  to  the  .speed  ol,  say,  a  FEi"  or  a  'VIC  would 
find  .some  oftlie  existing  Sinclair  com[)u{ers  vei  y 
slow,  we  can't  ignore  the  fact  that  Sinclair  thnjugh 
Timex  is  going  to  sell  an  astonishing  number  of 
machines." 

Butterfield  foresees  a  very  interesting  battle 
between  these  less  expensive  machines,  which  are 
likely  to  be  sold  in  every  corner  drug  store,  and  the 
mote  po'iverful  proflucts.  He  notes  that  people 
lend  to  be  loyal  to  a  product  line,  and  so  far  Sinclair's 
line  has  a  clearly  dellned  top  end.  Whether  lliis 
situation  will  change  as  a  result  of  demands 
from  buyers  of  machines  such  as  the  ZX-8 1  who 
want  to  upgrade  their  systems  remains  a  matter  for 
speculation. 

As  computer  prices  drop,  it  is  likely  that  people 
will  begin  to  see  a  computer  as  an  affordable  tool 
for  the  family's  llnancial  management,  entertain- 
ment, and  education.  Wider  distribution  of 
machines  will  affect  soc  iety  in  several  ways.  .41  ready, 
ofcour.se,  people  tise  home  computers  in  a  limited 
way  for  business,  and  more  commonly  for  enjoy- 
ment and  exercise  of  mental  agility.  "People  test 
themselves  against  their  computers  by  asking. 


lets  COMMODORE  users  do 
more.,  .with  less.  •  .with  e 


m 


is  not  only 
going  to  change  the  way 
you  think  about  your  Pet 
Basic  programs— it's  going  to 
change  the  way  you  use  them. 
It  turns  your  painfully  slow  programs 
into  fast,  smooth-running,  professional 
software. 
Nothing  can  match  the  speed,  compatibility 
and  trouble-free  performance  of  Petspeed. 

Optimizes  Any  Program 

While  most  compilers  simply  translate  from  one  lan- 
guage to  another,  Petspeed  analyzes  your  source  pro- 
gram and  eliminates  unnecessary  complexities.  This  speeds 
your  processing  time  dramatically 
Programs  are  reduced  to  smaller  components  and 
reassembled  into  a  far  more  efficient  form. 
For  example,  Petspeed: 

•  automatically  uses  faster  integer  arithmetic  whenever 
possible 

•  automatically  handles  frequently  occurring  variables  and 
arrays 

•  automatically  calls  all  subroutines  at  maximum  speed 

•  properly  locates  subroutines  for  optimum  performance 

•  reduces  the  size  of  large  programs  so  less  memory  is 
needed 


•  runs  twice  as  fast  as  any  other  compiler 
Ibtally  Compatible 

Petspeed  will  work  with  any  combination  of  Commodpre 

4000  and  8000  series  systems. 

It  will  compile  any  Basic  application. 

And,  Petspeed  is  already  in  daily  use  in  major  companies 

around  the  world,  helping  them  work  more  efficiently  and 

more  profitably  with  their  Commodore  computers. 

Easy-To-Use 

You  don't  have  to  add  compiler  directives.  Simply  type  in 
the  program  name,  and  in  less  than  two  minutes  you'll  see 
your  program  run  significandy  faster 
You'll  see  improvements  no  one  can  match. 

Built-in  Security 

Petspeed  is  provided  with  a  special  security  device,  but 

you  won't  need  a  special  runtime  key  for  any  compiled 

programs. 

Instead,  you  can  build  in  your  own  protection. 

No  one  else  can  list  your  Petspeed  code,  so  no  one  can 

tamper  with  your  completed  programs. 

Your  programs  belong  to  you  and  you  alone. 

If  you'd  like  to  do  more  work  in  less  time  with  your 

Commodore  computer,  contact  your  local  Commodore 

dealer  today  Or,  call  or  write  us  for  complete  information 

and  the  name  of  the  dealer  nearest  you. 


(415)964-8201 

SMALL  SYSTEMS  ENGINEERING 

222  B  View  Street  •   Mountain  View.   CA  9404! 


52 


COMPUTE! 


September  1982.  Issue  28 


'(^an  I  make  the  computer  do  tliis  task?'  People  also 
go  to  the  computer  for  somctliing  resembling 
relaxation. 

"I  v\as  talking  lo  a  init  roionipuler  owner  who 
is  having  dirfKulties  in  his  business.  He  told  me  he 
goes  liome.  sjieaks  to  no  one,  and  \vorks  on  his 
computer  for  an  hour  or  so.  Only  when  he  shuts 
the  machine  olf  does  he  say  'hello'  to  everyone.  He 
finds  the  computer  a  very  great  pacifier  in  some 
sense  -  pcrliaps  lie  takes  his  energies  out  on  ii.  I  le 
feels  tlial  he  comes  out  of  that  environment  more 
of  a  human  being,  and  his  famih'  is  \crv  under- 
standing of  it." 

Buuerfieid  also  feels  tliat  people  armed  with 
the  facts  laiher  than  the  mvth  of  computers  are 
better  ecjuipped  to  cope  witli  societv. 

■'The  most  important  change  tliat  small  com- 
puters have  brought  is  thev  liave  restored  to  the 
individual  a  sense  tliat  he  has  control  over  the 
events  aroimd  him.  Not  only  can  his  computer 
calculate  a  mortgage  as  well  as  Iris  hank  can.  biu  he 
has  control  in  that  he  will  not  simpiv  accept  any 
nonsense  the  computer  prints  and  mails  to  him. 
F.ssetuially.  it's  related  to  the  (|iieslion  of  com|X'- 
tence.  Ii  you  can  handle  these  little  beasts,  then  in 
one  sense,  at  least,  you  are  more  competent-  \'ou 
understand  more  at>out  some  of  the  things  whicii 
are  happening  in  tlie  world  aiound  vou.  That  in 
itself  is  jjrobably  one  of  the  most  profound  things 
Miiciocompuiers  do." 

.-\s  we  become  more  aware  of  a  cc^mputer's 
true  ca]jabiliiies  and  limitations,  we  also  may  better 
assess  the  complex  arguments  about  artificial  intel- 
ligence. Butlerileld  defines  it  verv  simpiv:  "A 
computer  wliic  h  adapts  its  behavior  based  on  what 
it  has  learned  from  external  sources  is  showing 
artillcial  intelligence."  He  cites  a  game  called  ".Ani- 
mals "  as  a  simple  example  of  a  [)rogram  which 
learns  from  the  user.  ".Animals  sa\s  it  will  guess 
any  animal  you  can  name.  I'he  first  few  times, 
you're  going  to  name  an  animal  it  has  never  heard 
of.  It  will  ask  you  for  more  information  about  the 
animal  and  put  it  in  its  list.  Eventually  you  will  run 
out  of  animals  vou  know,  and  ilieti  il  will  know  as 
much  as  you  do." 

\'ideotex  is  another  computer-based  system 
with  great  possibilities  for  the  future  — one  which 
lie  fears  will  not  reach  its  potential.  "I  wish  I  coidd 
see  a  stronger  future  for  videotex.  Things  like 
Tel  if  ton,  Preslel  and  so  on  have  a  conceptual  prob- 
lem for  me.  They  seem  to  lie  predominantly  one- 
way only  communications  systems,  perhaps  a  little 
f>it  like  television,  only  not  as  effective.  You  have  a 
few  people  communicating  to  a  lot  of  people.  I 
don't  view  that  as  a  good  move,  or  even  a  ivpical 
move  iti  this  day  where  peojile  are  getting  compe- 
tence in  their  own  hands.  I  think  that  if  Telidon 


were  more  of  a  two-wa\  interface,  if  more  people 
could  contribute,  then  you  might  have  more  of 
what  f  would  call  a  lively  medium." 

Rest  And  Diversion 

Now  that  Butterfleld  finds  himself  constantlv 
occu]>ied  with  computers,  he  must  force  iiimself  to 
get  awav  from  them  for  relaxalitju.  Prowling 
aiound  whatever  ciiv  he  liappens  to  !>e  visiling  is 
one  of  his  favorite  diversions.  He  adds,  "1  do  ]j!ay 
the  piano  quite  badl\ .  Occasionally  I  go  and  dig 
dandelions  out  of  the  gardeu  if  I  have  time.  But 
there  is  a  little  bit  of  change  in  I  lie  order  of  ihings. 
Since  my  hobby  has  become  ni\  work,  I  cani  do  it 
all  the  time." 

hi  many  ways,  Butterfleltf  has  achieved  celel)- 
1  itv  status.  He  is  much  sought  after  bv  the  micro- 
com]niter  comnnuiitv  around  (he  world  and  <loes 
enjoy  the  ira\el.  \'el  he  remains  \cr)  aj)])roachable. 
"It's  really  great  fun.  It's  nice  to  be  invited  over  lo 
Kngland.  But  simpiv  il  anv  part  of  it  is  intimidating 
to  others -if  I  heai  peo])le  say  'Well,  that's  all  right 
lor  jim  Ikuterfleld'- tlu'ti  I  feel  ...  not  good. 
f'ssentially,  what  I'm  living  to  say  is.  'If  I  can  do  it. 
vou  can  do  it."  "  (R 


COMMODORE*  OWNERS 

FAT  40  UPGRADE  KIT 

* 

COMMODORE    COMPUTERS    ARE    EXTREMELY    WELL    MADE    SO. 

DON'T    TRADE 

UPGRADE  YOUR  COMMODORE*  MODEL  4016  OR  4032 
(  12"  SCREEN  )  COMPUTER  INTO  A  MODEL  8032  OR 
AN  8096  WITH  ALL  STANDARD  80  COL.  FEATURES 
PLUS  SCREEN  DUMP  AND  HORIZONTAL  SCROLLING. 

UPGRADE    &    SAVE    $ 

■^    OPTION    #1    UPGRADE    KIT    &    INSTRUCTIONS 

YOU    DO    THE    INSTALLATtOH    PLUS    MEMORY    IF    NEEDED. .$9  5.00 
INCLUDES   5    SOCKETS    i    5    CHIPS    PLUS    SPECIAL    ROM 

UPGRADE      INSTALLED 


^ 
^ 


Send    Ihe    PC    board    Jrom    your    computer    and    we    will 
upgrade    it    (or    you.  The    turn-around-time    is    5    work 

days    In    our    shop.  Plaase    pack    i!    well    and    insure    il. 

OPTION    #2    model   4032    to    8032    .. .$220.00 

ALL     PARTS     &     LABOR 

OPTION    #3    model    4016    to    8032    ...S275.00 

ALL     PARTS     t,     LABOR 
mfg.by    Commodore    Busiiiess    Machrnes    Inc. 


Order   from      F.L.C.INC. 
1407    Clinton    Rd. 


(5 1 7)783-5343 
Jackson,   Mich.    49202 


Z-RAM  Opens  Up 
The  World  Of  CP/M 
To  The  Commodore 
Computer! 


TM 


Z-RAM,  a  circuit  board  that  fits  inside  the  Commodore  4000  and  8000 
computers,  adds  a  Z-80A  microprocessor  and  64K  of  Random  Access 
Memory  [RAM],  tripling  the  current  maximum  user  memory! 

Also  provided  with  Z-RAM  is  the  CP/M  operating  system,  adding  a  new 
dimension  to  the  Commodore  computer  by  finally  making  the  vast  world  of 
CP/M  software  available  to  its  users. 

With  the  addition  of  the  Z-RAM  board.  Commodore  computers  will  operate 
with  96 K  RAM  and  use  both  the  6502  and  Z-BO  processors.  Several  modes 
of  operation  are  possible: 

•  With  Z-RAM  installed,  all  earlier  versions  of  Commodore  computers 
[regardless  of  memory  capacity]  can  function  as  32K  machines. 
All  current  programs  will  run  using  32K  memory  and  the  standard 
B502  processor. 

•  Z-RAM  permits  the  6502  to  use  the  full  96K  of  memory  to  operate 
the  new  expanded  versions  of  Wordcraft  Ultra,  WordPro  -Plus™ 
and  other  expanded  Commodore  programs. 


The  Z-80A  processor  will  operate  in  64K  memory  and  will  run  the 
industry  standard  CP/M  operating  system.  WordStar^^,  Super- 
Calc™,  and  Accounting  II  Plus™ are  only  a  sample  of  the  fantastic 
CP/M  programs  now  available  to  run  on  your  Commodore 
computer! 


Contact  Your  IMearest  Commodore  Dealer  Today  . . . 

YouUI  Be  So  Glad  You  Did! 


Distributed  by: 

COMPUTER 
MARKETIIMG  services  inc. 


[609]  795-9480 
300  W.  Marlton  Pike,  Cherry  Hill,  New  Jersey  GB034 


Z-RAM  E  a  Lrademsri^  ot  Madiscxi  Compuier 
CP/M  rs  a  trademark  o(  Digital  Research 


SPECIALS  on  INTEGRATED  CIHCUITS 


6502 

7.45 

10/6.95     50/6.55 

100/615 

6502A/6512A 

840 

10/7.95     50/7.35 

100/6-90 

6520  PIA 

515 

lD/4.90     50/4.45 

100/4,15 

6522  VIA 

6.45 

10/6.10    50/5.75 

100/5.45 

6532 

7.90 

10/7.40     50/7.0O 

100/6.60 

2114-L200 

2,45     25/2.30 

100/2.15 

211'1-L300 

225     25/2.10 

100/2.00 

2716  EPROM 

4,90    6/4,50 

10/4.00 

2532  EPROM 

8.90    5/8.45 

10/7.90 

61 16  Hitachi  2KX8  CMOS  RAM    8  90    5/B45 

10/7.90 

4116-200  nsRAM 

8  for  15 

Zero  Insertion  Force  24  pin  Sockel 

2,00 

S-100  Wire  Wrap  Socket 

2-40 

A  P  Products     15%  OFF 
A  P  Hobbv-Blox    15%  OFF 


MODEM  SPECIAL      $89 

SIGNALMAN  Mkl  from  Anchor  Automation 
DIRECT  CONNECT  Modem  with  RS232  Cable  and  Connector 
inclyded-  Fully  compatible  wilh  all  Bsll  1 03  modems,  0  to  300 
tips,  full  duplex.  Irequency  stiid  keyed  modulation,  auto-seiecl 
of  ANSW/ORIG.  direct  connect  audible  tone  carrier  delect 
indicator,  sell-conlamed  ballerv  poweted 
Anchor  ATARI  Modein  89 

Anchor  PET/CSM  Moden  169 

COMPACK  IntBllfgent  Terminil  Pickage  1 1 5 

Combines  intelligent  RS232  porl  liardvvare  from  cgrs  Micto- 
lech  wilh  EHS  Intelligent  Terminal  software  lo  allow  you  lo 
connect  any  RS232  Modem  lo  PET/CBM 
DC  HAYES  Smarlmodem  23D 

HS232  MODE M  -  Accoystic  IJ  9 

We  carry  Apple  11+  from 
Bell  &  Howell 


IBKRAMCatil  ^-^-^  lor  Apple 

65 

Apple  LOGO 

150 

Videa  Recorder  Interface 

545 

Super  Serial  Card 

149 

Thunderclock  Plus 

119 

Z80  Softcard  and  CP/M 

295 

Parallel  Printer  Interface/Cable 

S5 

Integer  BASIC  Card 

150 

Grappler  Interlace 

139 

Apple  Paddle  Pair 

29 

T  G  Products  Joystick  (or  Apple 

48 

T  G  Paddles 

32 

DC  Hayes  Micromodem  II 

299 

Videx  80  Column  Card 

259 

fullFORTHH-  (0!  Apple  (hg-Forttil 

69 

Silenlype  Printer  and  Card 

310 

Graphics  Tablet  and  Card 

645 

Apple  PASCAL  Language 

195 

Apple  FORTRAfJ 

160 

We  stock  EDUWARE  Software 

GEMS  1  Courseware  Developmenl  System 

185 

Unicom  Grade  Reporting 

250 

Unicom  School  Inventory  (resource  mgml) 

250 

Executive  Sreifing  System  with  fonts 

225 

B  commodore 


We  stock  the  complete 
Commodore  Line.  Come  see 
us  for  Personal,  Business,  and 
Educational  requirements. 
Educational  Discounts  available. 

Some  used  Commodore 
equipment  available. 

PETSCAN  I  $345  base  price. 

AlloAs  you  to  conned  up  to  20  CBM/PET  Compyfers  to 
shared  disk  drives  and  printers  Compietely  transparent  to  Ihe 
user  Pertect  lor  schools  or  multiple  word  urocessmg  con- 
ligurations     Base  condguration  supports  3  computers 


VIC  20 

VIC  1515  Printer 

VIC  3K  RAM 

VIC  8K  RAM 

VIC  16K  RAM 

VIC  1540  Disk  Drive 


239       VIC  Superslot  Zi 

335       VIC  Super  Alien  24 

32       Meteor  Run  (UMI)  39 

53       VIC  Radar  Ratrace  24 

99       Amok  (UMI)  20 

500      Snakman  13 

Rubiks  Cube  1 3 

Programmers  Reference  15 

Renaissance  (UMI|  39 


VIC  Ayergers  (Invaders)  24 
VIC  Jupiler  Lander         24 
Spiders  of  Mars  (UMII     39 
Vltn'ORY  Soltwire  for  VIC 
Street  Sweepers  36 

Night  Rider  1 1 

Treasurers  of  Bat  Cave    1 7 
Games  Pack  I  12 

TNW  488/103  wilh  D/VA 

Comoule''s  First  Book  of  PET  /CBM 

WordPro  3  Plus  ■  32K  CBM,  disk,  printer 

WordPro  4  Plus  •  8032.  disk,  printer 

VISICALC  for  PET.  ATARI  ot  APPLE 

SM-XIT  -  f  ET  nOH  UtlHttoi 

Programmers  Toolkit  -  PET  ROM  Utilities 

PET  Spacemaker  II  ROM  Switch 

2  Meier  PET  lo  IEEE  or  IEEE  to  IEEE  Cabte 

Dust  Cover  for  PET 

IEEE-Parallel  Printer  interface  for  PET 

IEEE-RS232  Pnnter  Iniefface  for  PET 

The  PET  Revealed 

Library  of  PET  Subroulincs 

SADI  Intelligent  IEEE-RS232  or  parallel 

Pngrammleg  Ihe  PET/CBM  ICompuIri) 

Compute  First  Book  of  VIC 

Best  of  Midnight  Gizette 

4  Part  Harmony  M  usic  System  for  PET 

REVERSAL  (Spracklenj    32K  Apple 

Data  Manager  (Lulus)  24  K  Apple 

Data-Graph  (Boyd)  4BK  Apple 

Apple  II  User's  Guide  (Osbornel 

Introduction  to  Pascal  (Sybex) 

Pascal  Handbook  (Sybex) 

Musical  Applications  ot  Micrcs  (Chambertin) 

User  Guide  to  the  Unix  System 

6502  Assembly  Language  Subroulines 

PET  Fun  and  Games 


Maze  m  3-D  12 

Cosmic  Debris  9 

Grave  Robbers  Adventure  1 1 
Games  Pack  II  12 

450 

1 1 

195 

300 

190 

40 

35 

36 

40 

8 

110 

120 

17 

12 

235 

zc 

11 

8 

60 


28.00 
40.00 
4000 
1200 
1030 
12.00 
20.00 
13 
11 


DISK 
SPECIALS 


SCOTCH  I3MI  5-  10/245     50/2.35     100/2.30 

SCOTCH  I3M1  8-  10/260     50/245     100/240 

WE  STOCK  VERBATIM  DISKS 

Try  the  new  Verbatim  Head  Cleaner  Kils 
BASF  5"  or  8"  10/2.00    20/1  95     100/1  85 

Wabash  5"  10/1.80    50/1.75    100/1.70 

Wabash  8"  10/225    50/2,20    100/2.10 

WE  STOCK  MAXELL  DISKS 

Diskette  Storage  Pages 
Disk  Library  Cases 
Disk  Hub  Rings         B' 


10  for  3.95 

8" -2.85      5--2.15 

■  50  (S  7.50      5"  -  50  ©  600 


EASSEHES  - 

AGFA  PE-6M  PREMIUM 

Higd  output  low 

noise.  5  screw  fiousings. 

C-10 

10/.56    50/50 

100/48 

0-30 

10/.73    50/68 

100/66 

SPECIALS 


EPSON  MX-80  Printer  with  Graftrai-I- 
EPSGN  HX-80  F^  Ptinler  wflli  Gratiraj-I- 
EPSDN  MX-100  Prinlerwith  Enftn«-I- 

ZenilhZVM-121  Green  Ptxjsphor  Monitor 

OKIDATA 

STARWRITER  Daisy  Wheel  Printer  Ft  0 

D  C  Hayes  Smartmodem 

Wc  Stocl  AMOEK  Manitoti 

Watanabe  Intelligent  Plotter      990 

BMC  BM12A  Green  Pfiosphor  Monitor 

MEKORY  for  IBM  Z5GK-)-  piilty 

Staticide  anti-stalic  spray 

dBASE  I! 


6-Pen 


109 
465 
1445 
230 

1240 
85 
5D0 

6 
445 


ALL  BOOK  and  SOFTWARE  PRICES  DISCOUNTED 


Synertek  Systems 

SYM-I  Mlcncomputtr  SALE 

SYM  BAS-1  BASIC  or  RAE  1/2  Assembler 
K\M-2m  Synertek  Video  and  Keytjoard 
KTM-3/80  Synertek  Tutieless  Terminal 


1B9 

85 
343 
385 


Tgtum 


data 
systems 


Z90-80  64  K  2170 

Z90-B2  64  K,  1  Ootibledens.  drive  2395 

Z67  1 0  Megabyte -I- Floppy  Drive  4495 

Z37  1 .3  Megaflyle  Dual  Floppy  1495 

Z25  High  Speed  Printer  1195 

Z19  Video  Terminal  (VT-52  compatible)  695 

ZVM- 121  Green  Phosphor  Monitor  log 
All  Zenith  Software  discounted 

ZT-t  intelflgent  Comniunlcatlons  Terminal  550 

Z100  16-hll/8-bit  System  DALL 


ATARP 

SPECIALS 


800  Computer 
40Q-16K 
810  Disk  Drive 
825  Printer 
850  Interface 
Inside  Alan  DOS 
Paddle  Pair 
Joyslick  Pair 
16KRAM 
32KRAM 
Pilot 

Wnle  for 


675 
269 

440 
529 
170 
18 
19 
19 
69 
99 
68 


Microsoft  BASIC 
MISSfLE  CDKMAHD 
UTEIDIDS 

snn  HAIDERS 

Space  Invaders 

Music  Composer 

Chess 

Anclior  Mndem-Alin 

PAC-MAN 

CENTIPEDE 

First  Book  of  Atari 


29 

32 
37 

32 
45 
30 
69 
36 
36 
11 


prices  on  othef  Alan  items 


252  Bethlehem  Pike 
Colmar,  PA  18915 


215-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG 

Ajd  SI. 25  per  order  tor  stiipping.  We  pay  bafanceof  UPS  sutlace 
charges  on  all  prepaid  orders.  Prces  listed  are  on  cash  discount 
tHsis,  Regular  prices  slightly  higher.  Prices  subject  to  char)ge. 


KM  MM  Pascil  for  PET/CBM 


$85 


A  subset  of  standard  Pascal  with  extensions. 

-  Machine  language  Pascal  Source  Editor  witli  cureof 
oriented  window  mode 

-  Machine  Language  P-Code  Complef 

-  P-Code  to  machine  language  translatot  tor  optimized 
ohject  code 

-  Run-time  package 

-  Floating  point  capatiility 

-  Usef  manual  and  sample  programs 

Requires  32  K  Please  specily  configuration. 

EARL  for  PET  (disk  file  based]        $65 

Edlbr,  AuMMir,  Riticitir,  Uikir 

Generates  relocatable  object  code  using  MOS  Technology 
mnemonics  Disk  file  input  (can  edit  files  larger  than 
menwry)  Links  .multiple  object  pnDgrams  as  one  merrxxy 
toad.  Usting  output  to  screen  or  printer.  Enhanced  editor 
operates  in  both  command  mode  and  cursor  oriented 
"window"  mode. 

RAM/ROM 
for  PET/CBM 

4K  or  BK  bytes  of  soft  ROM  with  optional 
tiattery  backup. 

RAM/ROM  IS  compatible  witti  any  large  keyboard  machine. 
Plugs  into  one  of  Itie  ROM  sockets  above  screen  memory  to 
give  you  switcti  selected  write  protectaflle  FtAM. 
Use  RAM/ROM  as  a  software  deveiopment  tool  to  store  data 
or  machine  code  beyond  the  nomal  BASIC  range.  Use 
RAM/ROM  TO  LOAD  A  ROM  image  where  you  have  possible 
conflicts  with  more  than  one  ROM  requiring  the  same  sockeL 
Possible  applications  include  machine  language  sort  (such  as 
SUPERSORT),  universal  wedge,  Extramon.  etc. 
RAM/ROM  --AK  $85 

RAM/ROM  -  ■  SK  1 20 

Battery  Backup  Option  30 

SUGSORT  by  James  Strasma  $35 

Subsort  is  an  excellent  general  purpose  machine  language 
sort  routine  lor  PET/CBM  computers.  Sorts  both  one  and  two 
dimensioned  arrays  at  lightning  speed  in  either  ascending  or 
descending  order.  Other  fields  can  tw  subsorted  v/hen  a  match 
is  found,  and  fieldsneed  not  tie  in  any  special  order.  Sort  arrays 
may  be  specified  by  name,  and  fields  are  random  length. 
Allows  sorting  by  bit  to  provide  8  categories  per  byte.  The 
routine  works  with  all  PET  BASICS,  adjusts  to  any  memory 
size,  and  can  co-exist  with  other  programs  in  high  memory. 

SuperGraptiics  2.0 

NEW  Version  with  TURTLE  GRAPHICS 

SuperGraphics,  by  John  Fluharly.  provides  a  4k  machine 
language  extension  which  adds  35  full  featured  commands  to 
Commodore  BASIC  to  allow  last  and  easy  plotting  and 
manipulahon  of  graphics  on  the  PET/CBM  video  display,  as 
well  as  SOUND  Commands  Animations  which  previously 
were  loo  slow  or  impossible  without  machine  language 
subroutines  now  can  be  programmed  directly  in  BASIC  Move 
blocks  (or  rockelships,  etc.),  or  entire  areasof  the  screen  with  a 
single,  easy  lo  use  BASIC  command  Scroll  any  portion  of  ihe 
screen  up,  down,  left,  or  right  Turn  on  or  off  any  of  the  4  000 
(800  0  on  8032)  screen  pixels  with  a  single  BAS IC  command. 
I  n  high  resolution  mode,  draw  vertical,  horizontal,  and  diagonal 
lines  Draw  a  box  fill  a  box.  and  move  it  around  on  the  screen 
with  easy  to  use  BASIC  commands  Plot  curves  using  either 
rectangular  or  polar  co-of  dinales  (great  tor  Algebra,  Geometry 
and  Trig  classes.) 

The  SOUND  commands  allow  you  to  initiate  a  note  or  series 
of  notes  (or  even  several  songs)  from  BASIC,  and  then  play 
them  in  the  background  mode  without  mteriertng  with  your 
BASI C  program  This  allows  you  r  program  Id  mn  at  full  speed 
with  simultaneous  graphics  and  music: 

Seven  new  TURTLE  commands  Open  up  a  whole  new 
dimension  m  graphics.  Place  the  TURTLE  anywhere  on  the 
screen,  set  his  DIRECTION,  turn  him  LEFT  or  RIGHT,  move 
him  FORWARD,  raise  or  lower  his  plotting  pen,  even  flip  the 
pen  over  lo  erase.  Turtle  commands  use  angles  measured  in 
degrees,  not  radians,  so  even  elementary  school  children  can 
create  fantastic  graphic  displays 

Specify  machine  model  {and  size).  RD  M  type  (BAS  IC  3  or  4) 
SuperGraphics  (disk  or  tape)  S  40 

SuperGraphics  in  ROM  55 

Volume  discounts  available  on  ROM  version  for  schools 


252  Bethlehem  Pike 


lir  rrr^lM  (^nfftm 


Self  Calculating 

DATA  BASE 

REPORT  WRITER 
MAILING  LIST 


FLEX-FILE  is  a  set  of  flexible,  friendly  programs  to  allow 
you  to  set  up  anrJ  maintain  a  data  base.  Print  files  with  a 
versatile  Report  Writer  or  a  Mail  Label  routine.  Pro- 
grammers will  find  it  easy  to  add  subroutines  to  their  own 
programs  to  make  use  of  Data  Base  files. 
RANDOM  ACCESS  DATA  BASE 
Record  size  limit  is  250  characters.  The  number  of  records 
per  disk  is  limited  only  by  the  size  of  each  record  and  the 
number  of  records  per  disk  is  limited  only  by  the  size  of  each 
record  and  the  amount  ol  free  space  on  the  disk.  File 
maintenance  lets  you  step  forward  or  backward  through  a 
file,  arid,  delete,  or  change  a  record,  go  to  a  numbered 
record,  tx  find  a  record  by  specified  field.  The  Find  cocrmand 
locates  any  record  when  you  enter  all  (or  a  portion  of)  the 
desired  key.  Field  lengths  may  vary  from  record  to  record  to 
alk3w  maximum  packing  of  information.  Files  may  be  sorted 
by  any  field,  and  any  field  may  be  specified  as  a  key. 
Sequential  files  from  other  programs  may  be  converted  to 
Flex- File  fofmaL  and  Flex- File  records  may  be  corrverted  to 
sequential  (WordPro,  PaperMate,  other  word  prreessors 
may  also  use  Flex-File  data).  Maximum  record  size,  fiefds 
per  record,  and  order  of  fiefds  may  be  changed  at  any  time. 
MAILINB  LABELS 

With  typical  record  size  of  f  27  characters,  each  disk  can 
handle  over  fOOO  records  (about  2800  with  8050  drive). 
Labels  may  be  printed  any  number  wkie.  and  may  begin  in 
any  column  position.  Tttere  is  no  limit  on  the  number  or  order 
of  fiekfs  on  a  label,  and  two  or  three  fiefds  may  be  loined 
together  on  one  line  (like  first  name,  last  name,  and  title),  A 
"type  of  customer" -field  allows  selective  printing, 
REPORT  WRITER 

Print  any  field  in  any  column.  For  numeric  fiefds,  use 
decimal  point  justification  (and  round  to  any  accuracy). 
Define  any  column  as  a  series  of  mathematical  functions 
pertormed  on  other  cdunins  These  functions  include 
arithmetic  operations  arxi  various  log  and  trig  functions. 
Pass  results  of  operations  such  as  ranning  total  Irom  row  to 
row.  At  the  end  of  the  report,  print  total  and/or  average  tor 
any  column  Complete  record  selection,  including  field 
within  range,  pattern  match,  and  logical  functions  can  be 
specified  individually  or  in  combination  with  other 
parameters. 

FLEX-FILE  BY  Michad  Riicy  SBO 

Please  specify  equipment  configuration  when  ordering. 

COLOR  CHART  ColorViaeoeoard  $125 
Up  10  8  colors  and  high  resolution  graphics  (128  x  192  in  2 
colors).  Generates  composite  video  lor  use  with  momtoi 


PEDISK  II  from  cgrs  MicrotecF) 

5"  40  track,  1  drive,  143K  $525 

5'  40  track,  1  drive,  286  K  690 

8'  IBM  3740  format  77  hack,  250K  995 


PROGRAM  YOUR  OWN  EPROMS 

Branding  Iron  lor  PET/CBM  $79 

EPfiOM  Programmer  with  software  for  all  ROM  versions. 
Includes  all  hardware  and  software  to  program  or  copy 
2716  and  2532  EPROMs 


POHTMAKER  DUAL  i)SZ3Z  SEfllM  PORT  63 

Two  ports  with  full  bipolar  RS232  buffering  Baud  rates  from 

300  to  4800  For  PET/CBIH.  AIM.  SVM 

CBM  Sittnn 

Legal  Time  Accounting  Package 

Medical  Accounting  Package 

Dow  Jones  Portfolio  Management 

Personal  Tax  Cafculalor 

Wordcrati  80  Wordprocessor  Package 

Pascal  Devek)pmenl  Package 

/Assembler  Devetopment  Package 

Intelligent  Terminal  Emulator 

Sottpac-1  (Competitive  Software) 


445 

129 
65 
325 
235 
99 
30 
29 


FORTH  for  PET 

BY  L  C,  Cargiie  and  Michael  Riley  $50 

Features  include: 

lull  FIG  FORTH  modeL 

all  FORTH  79  STANDARD  extensions 

stnjctured  6502  Assembler  with  nested  decision  making 
macros. 

full  screen  editing  (same  as  when  programniirtg  in 
BASIC), 

auto  repeat  key. 

sample  programs. 

standard  size  screens  (16  lines  by  64  characters). 

1 50  screens  per  disltette  on  4040, 480  screens  on  8050. 

ability  to  read  and  write  BASIC  sequential  files. 

introductory  manual. 

reference  manual 
Runs  on  any  f6K  or  32K  PET/CBM  (including  8032)  with 
ROM  3  Of  4,  and  CBM  disk  drive.  Please  specify  configuralKxi 
when  ordering 

Available  soon: 

Metacompiler  for  FORTH  S30 

simple  metacompiler  for  creating  compacted  object  code 
which  can  be  executed  independentfy  (wiftout  the  FORTH 
system). 


PaperMate 

60  COMMAND 

WORD 
PROCESSOR 

by  Michael  Riley 


Paper-Mate  is  a  full-featured  word  processor  tot  CBM/PEI 
Paper-Mate  incorporates  60  commands  to  give  you  hjll 
screen  editing  with  graphics  (or  all  16K  or  32K  machines 
(including  8032),  all  printers,  and  disk  or  tape  drives 

For  writing  text.  Paper-Mate  has  a  definable  keyboard  so 
you  can  use  either  Business  or  Graphics  machines.  Shift 
lock  on  letters  only,  or  use  keyboard  shift  lock  All  keys 
repeal 

Paper-Mate  text  editing  includes  floating  cursor,  scroll  up 
or  down,  page  forward  or  bacK  and  repeating  insert  and 
delete  keys.  Text  block  handling  includes  transfer,  delete, 
append  save,  load,  and  insert 

All  formatting  commands  are  imbedded  in  text  for 
complete  control.  Commands  include  margin  control  and 
release,  column  adjusL  9  tab  settings,  variable  line  spacing, 
luslify  text  center  text,  and  auto  print  fomi  letter  (variable 
block).  Files  can  be  linked  so  ftiat  one  command  prints  an 
entrre  manuscript  Auto  page,  page  headers,  page  numbers, 
pause  at  end  ot  page,  and  hyphenation  pauses  are  included 

Unlike  most  word  prxessors.  CBM  graphics  as  well  as 
text  can  be  used,  Paper-Mate  can  send  any  ASCII  code 
over  any  secondary  address  to  any  printer 

Paper-Mate  functions  with  16/32K  CBM/PET  machines, 
with  any  printer,  and  with  either  cassette  or  disk 

To  order  Paper- Mate,  please  specify  configuration. 
Pi^i^Mili  ID  iltlt  or  tiM  40.00 

PaperMate  works  on  16K  VIC  Computer  also 

BASiClWEflTrETER      $200 

Designed  lo  support  the  CBM  8096  (8032  with  add-on  64K 
board)  A  full  interpreter  implementation  to  automatically  take 
advantage  ot  the  extra  memory  available  to  the  8032. 


BPI  Giuni  li4|ir  -  8032/8050 
BPI  AccMili  RKihnbli  -  0032/8(150 
t?\  Intiitcry  -  B0]2/e050 
BPIJob  Ctslliig 
BPI  Pifnill 


300 
300 

30D 
300 
300 


JINSAM  Data  Base  Management  System 
for  CBM.  Comprehensive  version  available  for  most 
corfiguraliDns 

COPY-WRITER  Word  Processor     1 59 

Works  like  expensive  word  processors,  plus  has  added 
features  like  double  column  printing,  and  shorthand  generator 
For  PET/CBM  and  Apple 

CASH  MANAGEMENT  SYSTEM  S45 

Easy  to  use  Keeps  track  ol  cash  disbursements,  cash 
receipts,  cash  Iranslers.  expenses  for  up  lo  50  categories. 


WRITE  FOR  CATALOG 

Add  S1.Z5  per  order  (or  shipping.  We  pay  balance  of  UPS  surface 


basis  Regular  prices  slightly  higher.  Prices  subject  to  cliaf>9e. 
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There  aw  some  solid  arguments  in  favor  of  avoiding 
BASIC'S  INPUT  rommaxd.  This  arlirlr  offers  some 
suggestions  and  substitutions  for  Apple,  PE'TtCBM  and 
VIC  users. 

Banish  INPUT 
Statements! 

Richard  Cornelius 
Department  of  Chemistry 
Wichita  State  University 
Wichita,  KS 

Nearly  any  useful  niictocoin]>iitcr  program  re- 
quires the  user  to  enter  inrormalion  tlirough  the 
keyboard.  C.anie  padcUes.  joysticks,  light  pens,  and 
voice  reeoguition  all  have  their  places,  Ijut  rarely 
do  these  techniques  displace  keyboard  input  en- 
tirelv  in  a  program.  Civen  the  im])ortance  of" 
keyijoaicl  input,  atteniion  siiouid  i)e  given  to 
handling  it  properly. 

On  microcomputers,  the  BASIC  language 
supports  two  kind.s  of  statements  that  can  be  used 
to  transfer  information  from  the  keyboard  to  tlie 
program:  GET  anf!  IN'IT'T.  Each  ofihe.se  state- 
nienls  tuis  iis  strong  points  and  its  weak  points. 
The  principal  advantage  of  the  INPUT  statement 
is  that  it  is  easy  to  use.  Unfortunately,  it  has  a  serious 
weakness;  wiien  an  IXl'UT  statement  is  used, 
control  of  the  program  is  telinquished  to  the  com- 
puter. Until  RETURN  is  pressed,  the  compmer  is 
in  control  and  niav  do  some  things  that  are  not 
desirable. 

The  dangers  of  INPUT  aic  so  great  that  I 
have  loialk  abandoned  its  u.se  when  writing  pro- 
grams that  others  will  use.  In  this  article  I  will  tell 
you  why  I  don't  use  it  and  will  show  vou  how  I  do 
what  INPUT  statements  do  (and  do  it  better)  by 
u.sing  GET  statements.  My  experience  is  limited 
primarily  to  the  PETanrl  A]jple  II  computers,  but 
the  same  princ:i[>les  i  an  be  ap[)lied  to  other  com- 
puters as  well.  [References  here  to  "TET"  afph  as  well 
lo  the  VIC] 

The  INPUT  Statement 

First  let  us  examine  the  INPUT  statement  to  see 
why  it  is  troublesome.  The  simplest  form  of  the 
INPUT  statement  is  illustrated  by  the  following 
statement: 

100  INPUTN 

On  either  the  Apple  or  the  PET,  wiien  the  program 
reaches  this  statement  a  question  mark  ancl  a 


flashingcunsor  appear  on  the  screen  (provided,  of 
course,  that  on  the  Apple  text  page  one  is  being 
displayed),  and  program  operation  comes  to  a  halt. 
The  user  may  type  in  nearly  any  character,  but  the 
computer  takes  no  action  inuil  RETURN  is  pressed. 
While  the  computer  waits  for  that  magic  RETURN 
key  .stroke,  even  the  STOP  kev  on  the  PET  or 
(rPRL-C  on  the  Apple  are  inoperative.  When 
RE  TURN  is  pres.sed,  the  variable  N  is  .set  to  be 
whatever  number  was  typed  in.  A  more  useful 
form  of  the  input  statement  provides  a  prompting 
statement  for  the  user.  A  typical  statement  might 
look  like  this  on  the  Apple: 

110  INPUT  "ENTER  YOUR  NAME,  PLEASE:  "; 
NAMES 

When  the  quotation  marks  are  u.sed  on  the  Apple, 
tite  question  mark  of  the  INPUT  statement  is 
suppressed.  If  you  want  a  question  maik  to  appear, 
you  can  always  add  it  within  the  tjuotation  marks. 
In  the  sample  statement  1  10  no  question  mark  has 
been  <ised  since  no  question  is  asked.  A  space  is 
placed  within  the  quotation  marks  after  the  colon 
to  prevent  the  pronq>ting  statement  and  the  u.ser's 
input  from  running  together.  On  the  PET  the 
cjuesiion  mark  cannot  be  suppressed.  The  best 
approach  (if  you  must  use  INPUT  statements)  is  lo 
u.se  a  pronqjting  statement  in  the  form  of  a  question. 
On  the  PE  r  computer  the  iiuiction  of  statement 
1 20  might  be  better  served  by  a  statement  such  as 
this  one: 

120  INPUT  "WHAT  IS  YOUR  NAME";  NAMES 

When  (he  program  encounters  this  line,  it  will 
]>rint  on  the  screen 

WHAT  IS  YOUR  NAME? 

because  of  the  mandatoiy  question  mark  provided 

by  the  conqjuter. 

Each  of  the  B.ASIC  statements  that  has  been 
presented  also  results  in  the  presence  of  a  Hashing 
cursor  alter  tlie  input  prompt.  The  presence  of  the 
cursor  on  (he  screen  can  be  highly  distracting  and 
may  or  may  not  be  desirable.  Programmers  need  a 
cursor  during  editing  ]3rocedines  and  may  be 
conditioned  to  expect  one  on  the  screen,  but  the 
i)est  practice  is  for  the  programmer  to  decide 
whether  a  cursor  sliould  appear.  The  use  of  the 
INPUI"  statement  removes  that  decision  from  the 
hands  of  the  programmer. 

A  Greater  Weakness 

Although  the  removal  of  control  from  the  pro- 
granmier  is  undesirable,  a  more  signillcant 
shortcoming  of  the  INPUT  statement  is  that  it 
wrests  control  (rom  the  user.  The  I NPU'E  statement 
essentially  halls  all  action  by  the  computer  until 
RETURN  is  pressed.  After  RETURN  is  pressed, 


The  OnN(tiDY211 
Daisy  Wheemiater 


•  Superior  print  quolity 
Easy  to  use  on  single  sheet  letterhedi 

•  Switch  selectuhle  10,  12,  15  pilch  nnd  proporSonol  spacing 

•  Bi-directional  with  shortest  path  seeking 

•  Paper  handling  accessories  easily  uruiluhle 

•  Interchangeable  printing  wheels  and  ribbon  cartridges 

•  8-bit  parallel  interface  standard 


ORDERING  INFORMATION: 


(slid] 


ADVANCED 

INTEGRATED 

DEVELOPMENT 

5901  John  Martin  Dr.,  Suite  140 
Minneapolis,  MN  55430 
Telephone:  612/561-1645 


•Shown  with  optional  Single  Sheet  Feed:  $495.00 

Other  options  avoilable: 

Bi-Direetioaal  Tractor  Feed:  $149.00 

RS  232C  Intarfaca:  $100.00 

IEEE  488  Interface :  $1 00.00 

Send  check  or  money  order.  Include  $15.00  for  ship- 
ping anywhere  in  the  Continental  U.S.  C.O.D.'a  no 
extra  charge. 
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the  computer  examines  what  has  been  entered 
and,  it  il  can,  assigns  the  data  that  have  been  entered 
to  the  variable  in  ilic  INPU  I  statement.  The  coni- 
[jiiter  may  also  lake  some  other  action,  depending 
upon  what  has  been  entered.  For  example,  il 
"THREE"  (followed  by  a  RETURN)  is  typed  as  a 
response  to  the  question  mark  resiilling  from 
.statement  100,  the  compnter  will  respond  with 

PREENTER        (on  the  Apple) 

or 

?REDO  FROM  START         (on  the  PET) 

If  the  number  1  \,'^24  is  lyj^cd  and  then  RETURN 
is  pressed,  the  computer  will  come  fjack  with 

?EXTRA  IGNORED 

because  it  understands  the  comma  as  a  delineator 
which  ends  one  input  value  and  gels  ready  for  the 
next.  It  tries  lo  interpret  ihe  number  1  1,!^24  as  the 
inimbcr  1  1  followed  by  the  number  324. 

Stalemenls  1  10  and  120,  which  u.se  the  siring 
\'aiiablc  NAME$,  do  increase  somewhat  the  contiol 
the  programmer  has  in  formulating  a  response, 
since  either  numljers  or  letters  may  be  typed  in. 
However,  if  the  user  types  in  iter  name  as  "DOE, 
JANE"  the  computer  will  once  again  respond 

?EXTRA  IGNORED 

as  it  assigns  "DOE"  to  NAME$  and  discards 
"J.*\NE",  for  which  it  had  no  variable  name.  These 
error  messages  may  be  familiar  and  decipherable 
to  a  computer  progrannner.  but  they  will  likely 
appear  strange  and  cry]3tic  to  the  uninitiated. 

Nol  only  do  these  computer-generated  re- 
spon.ses  perplex  the  user,  but  they  also  defy  the 
programmer.  If  the  u.ser,  after  finding  "THREE" 
an  luisatisfactory  input,  tries  "FOUR",  "FIVE", 
etc..  the  text  on  the  .screen  may  be  .scrolled  olf  the 
scieen  into  oblivion.  On  the  Apple  the  text  window 
could  be  defined  (by  using  POKtls  to  positions  34 
and  35)  to  a  .single  line,  but  then  the  coding  becomes 
awkward  and  tedious.  Furthermore,  no  additional 
explanalorv  message  can  lie  piovidcd  to  aid  the 
user.  'Fhe  only  messages  that  will  appear  are  those 
that  llic  computer  generates.  As  a  resull,  die  user 
cannot  control  the  program  because  the  program 
cannot  control  tfie  machine. 

Other  related  problems  also  occin-.  For  exam- 
ple, the  cursor  conirol  keys  on  the  PET  remain 
acdve  while  the  INPUT  statement  has  control  of 
the  machine.  Thev  can  be  used  to  move  liic  cursor 
any  place  on  the  screen.  If  the  insert  key  is  pressed 
before  the  cursor  control  keys,  the  results  can  be 
lolallv  meaningless  lo  (he  novice  u.ser.  Finally. 
C;LE.\R  can  wipe  oiu  liie  entire  screen.  On  the 
Apple  the  left  arrow  key  is  used  lo  back  up  in  order 
to  reenter  characters,  but  if  it  is  pressed  before  any 


characters  are  entered  or  after  the  cursoi  is  mo\'Cfl 
back  to  the  original  spot,  the  cinsor  moves  to  the 
begiiuiing  of  the  next  line.  These  movements  ate 
beyond  the  conirol  ol  the  programmer.  Ibus,  the 
user  may  inadverteinly  enter  data  someplace  other 
than  where  the  programmer  intended  anrl  could 
destroy  a  portion  of  a  display  thai  was  intended  to 
remain  on  the  screen. 

Most  COMPUTE!  readers  have  enough  com- 
puter experience  to  understand  how  the  problems 
with  the  INPU  F  statement  arise  and,  as  a  result, 
will  probably  get  inio  difficulty  only  rarely.  The 
})eison  just  begitniing.  iiowevei",  may  become  dis- 
couraged when  greeted  hv  nninierpretable  re- 
sponses and  by  disiupied  screen  images.  That 
person  may  not  come  back  to  the  computer  again  or 
may  return  less  frequently.  Even  the  experienced 
user  will  find  that  programs  free  of  these  problems 
are  easier  and  more  enjoyable  to  work  with.  The 
moral  of  the  story  is  that  if  you  want  youi'  pr(3grams 
to  be  widely  used  (who  doesn't?),  then  steer  clear  of 
I NPU'F  statements. 

The  GET  Statement 

INPU'F  is  the  only  BASICS  command  that  direcdy 
accepts  multi-key  entries  and  a.ssigns  to  variables 
the  values  entered  from  the  keyboard.  If  INPU'F  is 
lo  be  avoided,  what  can  be  used  to  replace  its  timc- 
tioii?  The  answei"  is  the  CiE'F  statement.  Do  you 
protest  that  (iFLF  is  only  for  single  cliaracter  cntiy 
of  data?  Fhe  one-character-at-a-time  feature  of 
C.ET  is  precisely  its  advantage.  By  working  this 
advantage  lo  the  lullest,  the  INPUl  statement  can 
be  simulated  and  greatly  improved  upon. 

The  GE'F  statement  opei  ales  differently  on 
the  different  computers.  On  the  Apple  the  GE'F 
statement  halts  the  operation  of  the  jjrogram  and 
displays  the  flashing  cursor  unlil  a  key  is  pressed. 
Any  key  press  (except  for  the  SH  IFF  oi-  CTFRE 
keys  by  themselves)  will  continue  the  operati<jn  of 
the  program.  The  cursor  appears  (if  the  text  screen 
on  the  Apple  is  showing)  while  the  computer  awaits 
action  at  the  keyboard-  On  Gommodore  macliincs 
the  GET  slalenient  works  quite  dilferently.  When 
the  statement  is  encountered  in  the  program,  the 
piogram  is  not  halted.  Instead,  whichever  key  has 
been  pressed  (if  any)  is  transmitted  to  the  variable 
in  the  (.ET  statement. 

.Mtliough  important  differences  exist  in  the 
way  that  the  CiE T  statement  is  handled  on  the  two 
different  machines,  probably  neither  way  should 
\i€  tegarded  as  siqx-rior.  Each  approach  lias  its 
advantages  and  disadvantages.  Perhajis  more 
important  is  that  the  way  that  one  computer  handles 
the  (iE'F  statement  can  be  imitated  by  appropriate 
statements  on  the  other  computer.  Fo  make  the 
computer  halt  its  action,  show  a  flashing  cursor. 


VOICE  I/O  THAT  WORKS! 


for  the  COMMODORE  and  APPLE  II  computers 


Voice  j/0  has  come  a  long  way  from  the 
barely  inlelligible  compuier  s(>eech  of  on 
ly  B  lew  yeais  ago.  It  is  now  possible  to 
ante/  dais  or  commands  1o  your  computer 
jusi  by  talking  lo  i1  and  tho  compulej-  can 
talk  back  with  clear,  pleasant,  human 
soundino  voice. 

The  COGNIVOX  models  VIC3-iaQ2  (for 
Commodore)  and  VIO-1003  {for  ihe  Apple 
II  +  I  are  ai  the  forefront  of  a  new  genera- 
tion of  Votce  f/O  peripherals  that  are  easy 
to  use.  offer  excellent  performancfl  and 
are  affofdably  pricecl 

SOME  SPECIFICATIONS 

COGNIVOX  can  be  trained  to  recognize 
up  lo  32  wDfCs  DC  phrases  chosen  by  the 
user  To  Irain  COGNIVOX  to  recoflni^e  a 
new  word,  you  simply  repeat  the  word 
three  times  under  the  prompting  of  (he 
System. 

COGN I  VOX  will  also  speak  with  3  voca- 
bulary of  32  words  or  phrases  chosen  by 
the  user.  This  vocabulary  is  indepe^Oenl 
of  the  rocagmlion  vocabulary,  so  a  dialog 
with  the  computer  is  possible.  Mcrnory  re- 
quirements lor  vcjice  response  are  approx 
imalely  700  bytes  per  word 

Fcr  applications  requiring  more  (hen.  3? 
words,  yoL  can  have  two  or  more  vocabu- 
laries and  Switch  bacK  and  forth  between 
Ihem.  Vocabularies  can  also  be  stored  on 
disk. 


VIC-20 


HOW  tr  WORKS 

COGNIVOX  uses  a  unique  smgle-chip 
signal  processor  and  an  exclusive  non  ti 
neai  pattern  matching  algorithm  lo  do 
speech  recognition  This  gives  reliable  op- 
eration at  low  cost-  In  (act,  the  per'or 
mance  ol  COGNIVOX  in  speech  lecogfii- 
lion  IS  e<iual  or  better  to  units  cosiing 
many  times  as  much. 


For  voice  output.  COGNIVOX  drgHizes 
and  stores  the  voice  of  the  user,  using  a 
data  compression  algorithm.  This  method 
offers  lour  major  advantages:  FirsI  there 
are  no  restrictions  to  the  words  COGNI- 
VOX can  say.  If  a  human  can  say  it,  COG- 
NIVOX Will  say  it  too.  Second,  it  is  very 
easy  to  program  your  favorite  words.  Jusi 
say  them  In  the  microphone  Third,  you 
have  a  ctioice  ol  voices:  male,  female,  child, 
lojeign.  Fourth  and  foremost,  COGNIVOX 
sounds  very,  very  good.  Nothing  in  the 
market  today  can  even  come  close  to  the 
quality  of  COGNIVOX  speech  output  You 
can  verify  this  yourself  by  calling  us  and 
asking  to  hear  a  COGNIVOX  demo  over 
the  phone.  Hearing  is  t>alieving. 

A  COMPLETE  SYSTEM 

COGNIVOX  comes  assembled  and  test- 
ed and  It  includes  microphone,  software, 
power  Supply,  built  m  speaker/amplifier 
and  cKtensive  user  manual.  All  ycu  need 
to  gel  COGNIVOX  tip  and  running  is  to 
plug  It  in  and  load  one  of  the  programs 
supplied. 


It  is  easy  lo  write  your  own  taliiing  and 
listentng   programs  too    A  Single  state- 
ment in  BASIC  IS  alt  thai  you  need  to  say  . 
or  recognize  a  word.  Full  instructions  on 
how  to  do  ii  are  given  in  the  manual- 

COGNIVOX  model  VtO-1002  will  work 
with  all  Commodore  computers  with  at 
least  16k  of  RAM.  Model  VIO  1003  re 
quires  a  4ak  APPLE  II  +  with  !  disk  dnve 
and  DOS  3  3- 

ORDER  YOUR  COGNIVOX  NOW 

Call  us  at  (805)  636-1854  between  Sam 
and  4pm  PST  and  charge  your  COGNIVOX 
lo  your  credit  card  or  order  COD.  Or  send 
us  a  check  in  the  mail,  specifying  your 
computer.  Prtce  for  either  model  of  COG- 
NIVOX is  $^295  plus  S4  Shipping  in  the  US 
(foreign,  add  Mi'/'}  we  ship  AIR  MAIL) 

VOICETEK 

Depi  R.  P.O.  BoK  38a  Goleta,  CA  93116 
Also  available  tor  the  AIM-&5. 
Call  or  write  for  details. 
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VtC-20  INTERFACING  SLUE  BOOK 

Did  you  Know  trial  your  VIC  Can  be  used  to 
control  a  99c  toy  motor  so  effectively  that  it 
runs  hke  a  precision  machine?  Or  that  you  can 
build  an  accurate  digital  thermometer  using 
the  ViC  and  lour  other  parts  costing  less  than 

*5^  ta« 

These   and    alhor    18    interfacing    projects  Q 
selected  lor  usefulness,  ease  of  construction  *" 
and  low  cost  are  detailed  in  the  VtC-20  liter- 
facing  Blue  Book,  a  ve/itable  golc  mine  of  prac- 
tical information  on  how  to  build  a  variety  of  in- 
terfaces for  your  computer 

Projects  include:  Connecting  VIC  to  youf 
stereo;  PicKproof  digital  lock;  Capacitance 
meter:  Liquid  level  -sensor;  Telephone  dialer; 
Voice  output;  8K/16K  RAM/ROM  expansion; 
12SK  RAfv)  expansion;  fl-blt  precision  D/A:  8-bit 
A/D  converter;  MX-SO  printer  Interface  and 
mc  re- 
written by  a  college  professor  in  a  friendly 
and  informative  style,  the  Slue  Book  gives  you 
theory  of  operation,  schematics,  program 
listings,  parts  list,  construction  hints  and 
sources  ol  materials  for  each  oneol  the  20  pro- 
jects 

]f  you  want  to  get  the  most  out  of  your  VIC 
this  book  is  a  must.  Even  if  you  don't  plan  lo 
buiid  any  of  the  projects,  the  Blue  Book  is  a 
valuable  sou'ce  Of  mformaiion  on  what  Can  t>6 
done  with  the  VIC.  Cost  is  £14.95  llass  than  75c 
per  proiecl!). 
WORD  WHIZ 

Here  is  a  no-friils  word  processor  that  does 
the  job  and  :is  so  snn:all  it  leaves  plenty  of 
memory  for  your  text.  Yet  if  offers  full  screen 
editing  and  easy  save  of  work  m  progress  on 
cassetle,  by  taking  advantage  of  VIC's  buill-in 
text  manipuialion  capabilities.  WORO  WHIZ 
prims  out  on  the  t5i5  printer  and  is  a  bargain 
at  S9.95. 
WORD  WHiz;aa 

For  classy  looking  output,  this  version  of 
WORD  WHIZ  will  dnve  an  EPSON  MX-BO  (See 
nterfacmg  info  in  Blue  Book  atiove).  Get  letter 
quality  printing  for  only  $14.95 

Above  prices   include  postage   in   the 
U,S  CA  res.  add  6%  tax.  Foreign  add  $2. 
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9O0  Embarcadero  Del  Mar,  Unit  A| 
Goleta,  CA  93117 
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CBM  "   CATALOG 

Now  there  is  a  catalog  reporting 
svstem  for  COMMODORE   CBM 
computers. 


FEATURES: 

•  realtime  inquiry 

•  report  generator 

•  enhanced  directory  function 

•  wildcard  searcti  for  volumes  and 
files 

•  written  in  basic 

•  fast  and  easy  to  use 

cat  no.  r110-v01     S19.95 
specify  4040,  8050,  8250 


MSC  software 

1513  Aviation  Blvd. 

suite  a1333 

Redondo  Beach,  CA  90278 


trademarl< 

Commodore  Business  Machines 


New  Product 

FOR  COMMODORE  SYSTEMS 

The  Commander 

This4K  ROM  contains  exclusive  programmable  commands,  These  powerful  commands  contain  an 

enhanced  COMMON  function  which  RETAINS  ALL  VARIABLES  AND  ARRAYS. 

Alisi  ol  some  ol  these  COMMANDS  WITH  COMMON,  which  uniil  now  wefe  only  available  on 

large  systems,  are  INSERT,  DELETE,  APPEND,  and  RE-DIMENSION. 

INSERT  ■  Loads  a  program  or  subroutine  tnto  the  beginning,  middle,  or  between  specific  line  numbers 

ot  a  running  program,  wilhoul  losing  variables  or  arrays.  Program  execution  will  continue  at  any  line 

number,  even  a  new  line  nunnber  just  inserted,  fnsert  also  allows  inserting  any  pari  of  a  program  or  subroutine. 

DELETE  •  Deletes  any  portion  of  ine  running  program  between  specified  line  numbers,  under 
program  control,  with  COMMON  function,  and  continues  EiBcution.  All  deleted  memory  is  reclaimed, 
and  all  variables/arrays  are  retained. 

APPEND  ■  Appenas  another  piogram  or  subroutine  (or  any  pan  ttiereof)  to  the  end  of  the  running 
program,  and  continues  execution  without  losing  variables 

RE-DIMENSION  -  Allowsdynamic  re-dimension  of  arrays,  while  program  is  running,  without  losing 
variables  or  any  array  data 

Also  included  are:  ENHANCED  GET,  STRING,  FRAME,  PRINTUSING  and  IMAGE, 
RETURN  CLEAR,  WINDOW,  SPEED  DATA  and  OVERLAY  commands 

Your  Commodore  needs  THE  COMMANDER  -  .  These  new  commands  give  the  Commodore  system 
powerful  features,  all  under  program  control.  The  commands  are  liexible  and  easy  to  use,  in  either  program 
or  direct  mode 

(Includes  demo^subrouline  diskette) 

<l!7n  r\r\  (Florida  residents  add  5'4sales  tax) 

IpfU.UU  (Specify  socket:     S9000otSA000     ) 


THE  COMMANDER©: 


master  charg^ll 


METRON  computer  systems 

4505  Jackson  Street  •  Hollywood,  FL  33021 

305-962-5183 
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and  wait  for  a  keystroke  on  the  Apple  requires  a 
single  statemenl: 

140  GET  G$ 

On  (he  PE  r  w€  can  hail  program  action  h\  creating 
a  loojj  \\  liich  is  closed  as  long  as  no  kc}'  is  pressed: 

150  GET  G$ 

160  IF  F$  =  ""  THEN  150 

Caealing  a  Hashing  cmsor  re([uires  a  lillie  more 
work,  bui  that  loo  can  be  done: 


200  CURSER$(1)  -CHR${18)  +  ""  +  CHHS(146)  +  CH 

R${157) 

210  CURSER$(2}  =  ""  +  CHR${157) 

220  PASS  ■  1 

230  DELAY  =  0 

240  PRINT  CURSERS (PASS) ; 

2  50  DELAY  =  DELAY  +  1 

260  GET  G$ 

270  IF  G$  <>  ""  THEN  310 

280  IF  DELAY  <  24  THEN  250 

290  PASS  ■  3  -  PASS 

300  GOTO  230 

310  PRINT  G$ 


In  this  roiilinc  CIURSERJ  is  spelled  with  an 
"E"  to  prevent  the  syntax  eiior  which  arises  if  the 
variable  name  (-URSORS  were  used,  llie  error  is 
due  to  die  embedded  BASK]  word  "OR"  in  "CUR- 
SORS".  C:URSER$(  1 )  is  dellned  as  a  reverse  field 
characler  [C:FIRS(  1  S)]  plus  a  space  ("   ")  plus  a 
reverse  Held  olTcharaclei-  [CI  1RS(14())]  plus  a 
cursor  left  [CHRS(157)J.  CURSERS(2)  is  defined 
as  a  space  plus  a  cursor  left  character.  When 
(>URSI'.R.S(1)  is  printed  a  while  lilock  ajjpears,  bul 
the  position  of  ])rinling  is  moved  back  to  the  starting 
position.  When  CLRSERSCi)  is  printed  a  space 
appeals,  and  the  prindng  posilion  is  shifted  as  for 
CURSERS(l).  Thus,  depending  upon  the  number 
(jf  times  that  the  program  has  PASSed  duough 
statement  2'M),  a  while  l)lock  is  either  printed  or 
eliminated.  Statements  250  through  280  cycle  for  a 
suiiai)le  time  interval  for  the  Hash,  all  the  while 
looking  to  see  whether  a  key  has  been  pressed. 
Changing  the  value  of  the  constant  in  270  changes 
the  speed  at  which  the  cursor  flashes. 

To  ha%e  the  computer  check  "on  the  ily" 
whether  a  key  has  been  pressed,  and  to  record 
which  key  has  been  pressed,  requires  only  a  single 
slaienient  on  cither  machine.  On  a  Commodore 
computer: 

400  GET  G$ 
On  the  Apple  the  same  acuon  can  be  accomplished 
with  the  aid  of  an  IF  statement: 

410  IF  PEEK  (49152)  >  127  THEN  GET  G$ 

The  PEEK  to  location  49152  checks  to  see  whether 
a  key  has  been  pressed.  If  a  key  has  been  pressed, 
the  value  of  that  locauon  will  be  1 28  or  greater. 


GET  Replaces  INPUT 

Now  that  both  the  INPUT  and  the  GET  statements 
have  been  examined,  it  is  time  to  use  CET  state- 
ments U)  mimic  the  desirable  features  of  the  INPUT 
statement  while  eliminating  all  of  the  undesirable 
ones.  Input  subroutines  for  the  Apple  and  the 
PET  are  gi\en  in  Programs  I  and  2.  The  power  of 
these  subroutines  is  that  they  examine  each  charac- 
ter ic/o/v  it  is  printed.  Characteis  that  are  "tuiac- 
ceptable"  to  the  program  are  ne\cr  printed  to  the 
screen . 

Because  of  the  way  these  particular  sulirouiines 
are  wiitfen.  only  the  digits  /.eio  through  nine  and, 
depending  upon  the  computer,  the  left  arrow  key 
or  the  DEL  key,  are  acceptable  kevstrcjkes.  Even 
the  use  of  the  latter  keys  is  restricted  so  that  ihey 
are  inoperative  if  the  length  of  the  input  string 
(INPUUT$)  i.s  zero.  Simple  changes  in  IF  state- 
ments in  these  suliroutines  irould  be  made  to  allow 
letters  but  not  num!>ers.  or  lo  accept  whichever 
characters  arc  meaningful  ^vilhin  the  context  of 
the  program.  Each  of  these  subroutine  listings  will 
now  be  examined  in  detail. 

In  the  lust  piogiam,  which  is  for  the  .Apple 
compiUei ,  the  first  executable  statements  are  in 
the  seclion  labelled  "Initialization."  Statements 
1  1 00- 1  1 20  define  siring  variables  with  easily  recog- 
nizable names  using  the  CHR$  function.  The 
variable  BELLS  will  be  used  to  sound  the  built-in 
speaker  to  indicate  invalid  emrv.  I'he  C.HRS(7) 
u.sed  in  defming  BELLS  is  a  C  FRL-O,  which  can 
e\en  be  used  from  the  kevboard  to  make  a  bell 
sound.  LEFIARROWS  is  the  left  arrow  kev  (or 
C  I  RL-H).  which  will  lie  used  to  back  up  and  make 
changes.  The  name  REETURNS  has  an  extra  "E  ' 
in  it  so  that  the  BASIC  interpreter  will  not  give  the 
svntax  error  that  would  result  from  having  the 
valid  BASIC  word  RETURN  embedded  iii  the 
name  of  a  variaiile.  ESCS  is  delnied  as  the  FSCape 
key.  File  name  DEELEE  FS  is  another  name  in 
which  extra  E's  prevent  the  geneiation  of  svntax 
errors  (due  to  DEL  and  LET).  When  DEELEF.T$ 
is  priiUed.  the  computer  Ijackspaces,  prints  a  space, 
and  then  backspaces  again  so  tiiai  the  net  effect  is 
lo  shorten  the  inptu  data  bv  one  character  and 
reposition  the  (hidden)  cursor. 

Tlie  "Main  Program"  section  prints  out  state- 
ments describing  what  the  program  does  and  then, 
in  statement  1270.  calls  the  input  sutMouiine.  Since 
the  five-digit  number  requested  is  entered  as  a 
siring  variable  in  the  subroutine,  statement  1280 
defines  a  luniiber  variable  having  (he  value  of  the 
number  which  was  entered.  When  the  program 
continues  on  to  sav  "PRESS  ANY  KEY  FO  ClON- 
TINUE."  statement  1330  prevents  the  cursor  from 
appearing  while  the  computer  waits  for  a 
kevstroke. 


BPiTTERlES 
inCLUDED 


$ 


150 


00 


village  by  the  grange,  71  mccaul  st.  (f6)  toronto  m5t  2x1     telephone  596-1405 

ARBITER  1.4  MULTI-USER  DISK  SYSTEM  FOR  COMMODORE  4.0  COMPUTERS 

OVER  THREE  HUNDRED  IN  USE  ACROSS  ONTARIO 
Since  Sepiember  1981  BATTERIES  INCLUDED  has  been  Installing  Ihe  ARBITER  system  In  classrooms  of  Commodore  BASIC  4,0 
computers.  The  computers  are  connected  to  CBM  Disk  Drives  and  printers.  All  users  have  access  to  all  disk  drives  and  printers  plus  a  host  of 
commands  lo  make  this  system  configuration  really  usable! 

THE  ARBITER  1 .4  SYSTEM  IS  READY  TO  GQi 
FEATURES 

1)  Easy  installation, 

2}  Uses  no  RAf^  or  Uttlity  Sockets. 

3)  Up  to  32  computers  in  one  system. 

4)  System  self  Initializes  on  power  up, 

5)  Operation  is  completely  transparent  to  the  user, 

6)  Extended  commands  allow  a  Iriendly  multi-user  environment. 

7)  System  design  virtually  eliminates  interleaved  printer  output 
SPECIAL  COMMANDS 

"I  S-     Allows  students  to  protect  tiles  witfi  a  five  cfiaractof  password  A  three  character  user  ID  is  forced  mtotfie  file  name, 

III  L-      Allows  the  students  to  load  protected  files  if  the  password  code  is  known, 

LISTC-Used  to  produce  program  listings  with  a  Commodore  printer.  Clumsy  OPEPJ.  CfVID,  LIST,  PRINT*.  CLOSE  sequence  not  needed.  It  over- 
comes the  listing  problems  found  on  other  multi-user  hardware  systems. 

LISTP-  Used  10  get  program  listings  on  systems  which  have  an  ASCII  printer.  The  cursor  control  characters  are  expanded  and  displayed  in  brackets 
e  g  <home> 

ALL  FILE  TYPES  ARE  SUPPORTED  -  During  relative  or  sequential  file  access  a  delay  has  been  built  in  so  the  computer  will  retain  control  of  the  system 

until  the  file  is  closed, 
TEACHER  UTILITY-A  utility  is  supplied  on  diskto  allow  the  teacherto  produce  a  hardcopy  listing  andoutputfrom  any  of  theprotected  or  unprotected 

files  selected-  Once  the  files  are  chosen  from  the  disk  directory  the  teacher  may  do  other  tasks  while  the  job  is  completed. 

IF  YOUR  CLASSROOM  WAS  DESIGNED  TO  TEACH  COf^/IPUTER  LITERACY  OR 

STRUCTURED  BASIC  THEN  THIS  SYSTEIW  WAS  DESIGNED  FOR  YOU. 

Arbiter  and  Arbiter  1 .4  are  copyrights  of  Batteries  Included. 


JUST  PLUG  IT  IN 

•   No  soldering  •  No  messy  wires 

SOFTWARE 
SELECTABLE 

1 .  Software  select  one  of  two 
operating  systems, 
(BASIC  2,0/BASIC  4.0) 

2.  Software  select  utility  ROMs 
at  conflicting  addresses. 


M50 


00 


Master  Charge  and 
VISA  accepted. 


BATTERIES 
inCLUDED 


For  24  Pin  ROM  Machines  Only. 


Village  by  tfie  Grange 
71  McCaul  Street 
Toronto,  Ontario 
Canada  M5T  2X1 
(416)596-1405 
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The  heart  ol  the  program  is  the  input  sub- 
routine which  begins  in  statement  1400.  Two  in- 
iliali/.ation  slcjis  are  the  First  atiioiis  taken.  The 
POKE  in  statement  14  10  clears  any  keystroke  that 
might  have  been  entered  bcibre  the  suliroutine 
was  entet-ed.  and  the  variable  (INPUU4"$)  in  state- 
ment 1420  is  initialized  to  contain  nothing.  The 
I'l'.KK  in  statement  !430  is  the  same  as  in  statement 
1 1'l'M)  and  |3re\'ents  the  cursor  liom  a|3ijearing  on 
the  screen.  .Statements  1450  to  14S0  control  the 
program  Ilow  in  response  to  various  keystrokes:  if 
RK  IT'RN  is  pressed  then  the  program  RIi  I'URNs 
from  the  subroutine;  if  KSCl  is  used,  the  ]}r<)gram 
terminates;  il  the  left  arrow  is  jjre.s.sed,  the  routine 
at  statement  KiOO  is  executed,  and  if  something 
other  than  a  numl^er  is  typed,  the  program  simply 
looks  for  another  key.  If  a  number  is  typcfl,  then 
the  program  ciiec  ks  tlie  mmiber  of  digits  that  ha\'c 
been  entered  (siaiement  141)0),  prints  out  whatever 
tnemher  has  been  entered  (statement  1,^00),  and 
builds  the  input  string  INPLLTl  (so  named  to 
prevent  a  syntax  error  from  the  presence oi  INPUT 
in  a  variable  name).  Statements  KiOO  through  1(),50 
liackspace  and  delete  a  character  i>otli  (rcttn  the 
input  string  and  IVoin  the  screen  (unlike  a  true 
INI'UT  statement)  providcfl  that  something  ap- 
pears on  the  screen  already. 

Writing  the  version  of  the  sample  program  on 
I  he  PK  1"  is  a  little  neater  ihairks  to  the  DKl.ele  key 
on  the  keyboard.  This  kev  gives  an  ASCI  1  code  of 
20  and  in  statement  2 1 20  is  assigned  to  the  variable 
DKI.KE  I  ES,  f'nlikeon  ilie  .ApjMe,  DELis  not  a 
\  alitl  BASIC  wind,  so  a  single  "E"  can  follow  tlic 
'  D"  in  DELEE  I  E|.  Ehe  structure  ol  the  two  pro- 
grams is  the  same,  but  small  dilfercnces  exist  in  the 
(ietails.  The  mechanism  for  clearing  the  input 
bttffer  in  tlie  PE  1'  version  is  simply  repeating  the 
CiET  Ci$  .statement  ten  titTies.  The  statements  24,50 
and  2400  make  liie  program  wait  for  a  key  to  be 
])iessed  before  going  on.  I'lie  only  other  significant 
difference  is  thai  "Q"  for  "Quit"  is  used  to  gel  out 
ol  tlie  routine  at  ativ  time.  No  parallel  to  the  ,\|3ple"s 
ESCape  kev  exists  on  the  40-c-olumn  PE,4'. 

When  these  tontines  are  used  in  plac  e  ol 
INPL' f  statements,  the  program  retains  (ontrol  of 
ttie  machine  and,  thus,  the  piogranimer  can  give 
control  of  the  program  to  the  user.  In  the  specific 
example  shown,  connnas  cannot  be  a  con! using 
i.ssLie  i)ecause  iliey  never  even  appear  on  the  screen. 
If,  of  course,  a  programmer  wants  connnas  to  be 
accepted,  then  simple  changes  in  the  IE  statements 
in  the  suljroutines  can  be  u.sed  to  effect  those 
changes,  hi  addition,  single  keystrokes  (the  ESClape 
kev  (in  the  Ai)i>le  and  "Q"  on  the  PEE)  end  the 
program.  Il  is  not  necessary  to  hit  RETURN  as  it 
would  be  if  an  I NPU4' statement  were  used. 

Users  operating  a  program  containing  GV.'l- 


simulated  INPUT  statements  may  still  be  able  to 
enter  data  which  has  n<j  meaning  to  the  program. 
14ie  advantage  cner  a  standard  INPU  f  statement 
is  that  these  iinalid  entries  can  be  handled  1)\'  the 
program  itself.  Invalid  entries  with  the  actual 
INPUT  statement  may  be  totally  beyond  the  control 
oi  the  programmer  antl,  therefore,  tiie  user  can  be 
jjowerless. 


Program  I.  PET  Version 


2100 
2110 
2120 
2130 
2140 
2200 
2210 
2220 
2230 
2240 

I 
2250 

f 

2260 
2270 
2280 
2290 
2300 
2310 
2320 

2330' 
2340 
2350 
2360 
2370 


M 


M 


REM  **INITIALIZATION** 

REM 

DELEETES  =  CHR$ (20) 

REETURNS  =  CHR$ (13) 

HAXLNGTH  =  5 

REM 

REM  **MAIN  PROGRAM** 

REM 

PRINT  CHR$(147) 

PRINT  "HERE  IS  AH  EXAMPLE  OF  HOW  GET  STATE 

ENTS" 

PRINT  "CAN  BE  USED  TO  MIMIC  AN  INPUT  STATE 

ENT." 

PRINT  "PRESS  'Q'  TO  QUIT." 

PRINT  :  PRINT 

PRINT  "ENTER  A  FIVE  DIGIT  NUMBER:  "; 

GOSUB  2400:  REM  INPUT  SUBROUTINE 

NUMBER  =  VAL(INPUUT$) 

PRINT:  PRINT 

PRINT  "YOU  HAVE  ENTERED  THE  NUMBER" ; NUMBER 

DELEETE$;" ." 

PRINT 

PRINT  "PRESS  ANY  KEY  TO  CONTINUE." 

GET  GS 

IP  G$  =  ""  THEN  2350 

IF  GS  =  "Q"  THEN  PRINT:  PRINT  "DONE.":  END 


2380  GOTO  2200 

2400  REM 

2410  REM  **INPUT  SUBROUTINE** 

2420  REM 

2430  FOR  I  =  1  TO  10:  GET  G$:  NEXT:REM  CLEARS  I 

NPUT  BUFFER 

2440  INPUUTS  =  "" 

2450  GET  GS 

2460  IF  G$  =  ""  THEN  2450 

2470  IF  G$  =  REETURNS  THEN  RETURN 

2480  IF  G$  =  DELEETES  THEN  2600 

2490  IF  GS  =    "Q"  THEN  PRINT:  PRINT:  PRINT  "DONE 

.":  END 

2500  IFGS  <  "0"  OR  GS  ; 

2510  IF  LENdNPUUTS)  >  = 


"9"  THEN  GOTO  2450 
MAXLNGTH  THEN  GOTO  2450 


2520  PRINT  GS; 

2530  INPUUTS  =  INPUUTS 

2540  GOTO  2450 

2600  REM 

2610  REM  **DELETE  IS  PRESSED** 

2620  REM 

2630  IF  LEN(INPUUTS) 

2640  IF  LEN(INPUUTS) 

GOTO  2440 
2650  INPUUTS  =  LEFTS (INPUUTS, LEN(INPUUT$)-1) 
2660  PRINT  DELEETES; 
2670  GOTO  2450 


+  GS 


=  0  THEN  GOTO  2450 

=  1  THEN  PRINT  DELEETES; 


Program  2.  Apple  Version 

1100    REM       **INITIALIZATION** 
1110    BELLS    =    CHRS    (7) 


1120  LEFTARROWS  =  CHR$  (8) 

1130  REETURN?  =  CHR$  (13) 

1140  ESC$  =  CHR$  (27} 

1150  DEELEETS  =  LEFTARROWS 

1160  HAXLKGTH  =  5 

1200  HEM   **MAIN  PROGRAM** 

1210  HOME  :  VTAB  3 

1220  PRINT  "HERE  IS  AN  EXAMPLE  OF  HOW  GET  STATE 

MENTS" 
1230  PRINT 

HENT." 
1240  PRINT 
1250  PRINT 
1260  PRINT 


+  LEFTARROWS 


"CAN  BE  USED  TO  MIMIC  AN  INPUT  STATE 


■USE  ESCAPE  TO  EXIT  THE  PROGRAM." 
:  PRINT 

"ENTER  A  FIVE  DIGIT  NUMBER:  '; 
1270  GOSUB  1400:  REM  INPUT  SUBROUTINE 
1280  NUMBER  =  VAL  (INPUUTS) 
1290  PRINT  :  PRINT 
1300  PRINT  "VOU  HAVE  ENTERED  THE  NUMBER  ";NUMBE 

R;"." 
1310  PRINT 

1320  PRINT  "PRESS  ANY  KEY  TO  CONTINUE." 
1330  IF  PEEK  (49152)  <  128  THEN  1330 
1340  GET  GS 
1350  IF  G$  =  ESCS  THEN  PRINT  :  PRINT  "DONE.":  E 

ND 
1360  GOTO  1210 

1400  REM   **INPUT  SUBROUTINE** 

1410  POKE  49168,0:  REM  CLEARS  KEYBOARD  STROBE 
1420  IfJPUUTS  =  "" 

1430  IF  PEEK  (49152)  <  126  THEN  1430 
1440  GET  G$ 

1450  IF  GS  =  REETURNS  THEN  RETURN 
1460  IF  G$  =  ESCS  THEN  PRINT  :  PRINT  :  PRINT  "D 

ONE.":  END 
1470  IF  GS  =  LEFTARROWS  THEN  1600 
1480  IF  GS  <  "0"  OR  GS  >  "9"  THEN  PRINT  BELLS;: 

GOTO  1430 
1490  IF  LEN  (INPUUTS)  >  =  MAXLNGTH  THEN  PRINT  B 

ELLS; :  GOTO  1430 
1500  PRINT  GS; 
1510  INPUUTS  =  INPUUTS  +  GS 
1520  GOTO  1430 

1600  REM   **LEFT  ARROW  IS  PRESSED** 
1610  IF  LEN  (INPUUTS)  =  0  THEN  PRINT  BELLS;:  GO 

TO  1430 
1620  IF  LEN  (INPUUTS)  =  1  THEN  PRINT  DEELEETS;: 

GOTO  14  20 
1630  INPUUTS  =  LEFTS  (  INPUUTS,  LEN  (INPUUTS)  - 

1) 
1640  PRINT  DEELEETS; 
1650  GOTO  1430  € 


CONVERT  YOUR  PET 

INTO  A  TERMINAL 

$129.95 

RS232  Hardware  and  cable, 
and  sophistiealed  terminal  soft- 
ware. Upload  and  Download, 
communicates  in  ASCII,  status 
line,  built-in  file  translator.  A 
complete  package,  all  you 
need  is  a  modem  and  we  sell 
them  too. 


Communicaie  witri  CompuServe.  Source,  elc  Upload/ 
Download  lo/lrom  4CIJ0  Of  8050  Drives  ASCII  or  PET 
Printer- Comm  in  ASCII  Stilus  line,  Toll  Timmer 


Super  Saver  Package  Deals: 

STCP  (129,951  and  Hayes  Smart  Modem  (279)  -  S365  00 

STOP  (1?9  951  and  Signaman  Modem  (99)  -  S215  00 


FACTORY  PRICING 


IN  STOCK! 


IMMEDIATE  DELIVERY! 


OG^ 


PLUS 

•  MPS  6550  RAM  for  PET 

•  MPS  6530-002,  -003  for  KIM-1 

•  MANUALS 

•  KIM-3  8K  STATIC  RAM 

MEMORY  BOARD 

•  KIM-4  MOTHERBOARD 

•  KIM  PROMMER 

KIM-1&4Cor7ipatible 
Eprom  Programmer 

•  KIMATH 

Chips  with  Listing 

•  KIMEX-1  EXPANSION  BOARD 

KIM-1  Plugable  PROM.  Ram 
and  I/O  Board 

•  RS-232  ADAPTER 

For  KIM-1 

•  POWER  SUPPLIES 

•  KIM  REPLACEMENT  KEYPAD 


STANDARD  MICROSYSTEMS 

•  UARTs  •FLOPPY  DISC  CONTROLLERS    . 

•BAUD  RATE  GENERATORS  •CRT  CONTROLLERS 

FALK-BAKER 
ASSOCIATES 


382  FRANKLIN  AVE.  •  NUTLEY,  NEW  JERSEY  07110 
(201)  661-2430 


WRITE  OR  CALL  FOR  CATALOG 
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I-'or  lilt'  T('\a\  Jiislntincnts  9914 A  comfmler.  tiuscomputer- 
tissisli'd  vanir  rould  he  t'lili'ilniiniioil  al  a  jxirh  (>>  fi 
tcnrliiiia;  tooL  Requires  less  than  7()(H)  bytes. 

CHARADES 

Stephen  Davis 
Dallas 

Remember  the  "good  old  da\  s"  when  vou  had 
tiiciids  over  for  a  parly  and  you  all  ended  up 
playing  games?  These  days,  you  probably  have 
youi"  guests  lined  up  at  \oin'  computer  to  take 
tin-ns  at  Invaders  or  some  other  one-man  game. 

Here  is  a  chance  to  Lise  your  computer  to  help 
you  entertain  the  whole  grou])  wiih  ilu'  old  parlor 
game  charades.  Cliarades  has  always  been  popular 
as  a  party  game  because  it  allows  many  players  to 
participate,  it  is  lively  and  last-moving,  and  it 
generalh  leads  x.o  a  good  time. 

Fun  And  Educational 

As  well  as  being  a  wild  and  crazy  adult  game. 
chatades  can  be  great  entertainment  for  the  yoimg- 
sters  as  well.  By  altering  the  data  statements  in  the 
program,  vou  can  subsiituic  a  custom  list  of  words 
or  phrases  on  an\'  number  ol  subjects,  making  the 
program  cjuite  versatile  as  an  educational  tool. 

In  the  original  game,  \'Ou  needed  someone  to 
keep  lime  and  score,  and  \()u  had  (o  take  time  to 
think  of  phrases,  write  them  on  slips  ot  paper,  and 
draw  ihem  out  of  a  ha(.  Now  the  computer  can 
lake  care  of  all  those  chores  for  you.  For  those  who 
ha\  c  never  played,  and  for  those  who  are  just  a 
little  rustv.  here  is  a  brief  riuidown  of  the  rules: 

Although  as  lew  as  two  can  play,  it  is  suggested 
that  an  even  number  of  players  of  six  t)r  more 
participate  because  the  group  will  be  divided  into 
two  teams.  Plavcrs  from  each  team  take  turns 
pantomiming  phrases  to  he  gue.ssed  by  the  other 
members  of  their  team.  I'hrascs  may  be  broken 
into  words  or  syllables.  Inu  (he  [jlayer  may  not  talk, 
write,  or  form  words  with  his  lips  while  he  is  pan- 
tomiming. He  has  two  mimues  to  convey  the  phrase 
to  his  teammates,  and  the  lime  he  uses  determines 
his  score. 

A  player  should  begin  by  pantomiming  the 
category  of  the  phrase,  tlaiegoiies  used  in  this 
program  include  Movies,  Books,  People,  Songs, 
and  Quotes  and  Cliches.  Some  of  the  traditional 
signals  for  ihesc  categories  in  charades  are: 

Movie—  Hold  one  hand  in  (roni  ol  your  face 
and  turn  the  other  one  in  a  circle,  as  if  cranking 
an  old-time  movie  camera. 


Book  —  Put  hands  together,  as  if  praying,  then 
open  them  like  a  book. 

Song—  Hold  arms  out  and  open  mouih,  as  if 
singing. 

Person  ~  Pat  yourself  on  the  head. 

Quote  —  Hold  hands  out  with  two  fmgers 
out  on  each,  as  if  putting  C]Uotes  aroinid 
somelhing. 

Holding  up  a  certain  number  of  fingers  indicates 
the  munber  ofAvortfs  in  the  pfnasc.  whicli  word 
you  are  acting,  or  the  number  of  s)llaljles  in  a 
word.  Pinching  vour  ear  means  that  the  word  you 
are  acting  ".souiuls  like""  tfie  one  in  vour  phrase.  If 
you  are  creative,  you  will  be  good  at  this  game. 
This  program  displays  tfie  phrase  for  each 
plaver  to  stud)  beff)re  tie  pantomimes  it,  so  situate 
your  r\'  scieen  so  that  your  teammates  cannot  see 
it.  Howe\  er,  tin  (i  up  the  volume  because  the  pro- 
gram pi'tnides  an  audible  "lime's  u[)'"  tone  (just  like 
the  one  on  TV  game  shows  that  so  rude!)  infoinis 
the  contestant  that,  indeed,  she  did  not  win  the 
washer  antl  dr),ei). 

The  program  listed  here  is  written  in  11  BASIC! 
fbi  the  Texas  Instruments  99/4A  Home  Computer. 
It  takes  adxantage  ol  se\eral  special  routines  ihai 
the  TI  offers,  including  sound  capabilities  that  not 
only  provide  audible  prompts,  but  also  make  timing 
loojis  as  accurate  as  possible.  Most  ol  ihe  conunands 
can  be  easil)  c:oinerieci  to  other  BA.SICs,  but  ex- 
planations of  the  various  routines  and  their  func- 
tions are  docimiented  lielo^v.  Tliis  program  includes 
l!2.^i  phrases,  anci,  iticluding  clata,  lonsumcs  less 
than  7000  bytes. 

If  vou  get  hooked  on  this  game,  vou  ina\  want 
to  substitute  voiu'  own  phrases  for  varielv.  .Adding 
words  that  are  of  interest  to  voiu'  group  (i.e.,  com- 
l>mcrs),  foreign  words,  or  even  X-ralcd  terms. 
]>resents  all  kinds  ol  possibilities.  Let  )'oiu"  micro 
liven  u])  your  next  party  with  this  new  siaiu  on  an 
old  rame. 


Learning  How  The  Program  Worlcs 

Line  111)  sets  up  arrays  for  1^5  jjh  rases  (MS)  and  a 
coLuuer  to  check  for  duplications  (Z).  Line  1 21) 
assui-es  a  different  set  of  random  luuiiliers  tor  each 
game,  and  the  ccnuUer  "Q    keejjs  track  ol  how 
many  phrases  have  been  playecl.  CALL  C.LEAR 
sim])!\'  ( leais  the  screen.  The  PRINT  staienients 
(and  l<jng  strings  in  DATA  statemenls)  ha\'e  l)een 
composed  for  the  28-character  screen  displav  of 
ttieTL 

The  ( olon  in  TI  PRINT  siatfinrnts  indie  atcs  a 
carriage  reliuTi  so  that  the  command  PRIN  I 
doesn't  have  to  be  icpealed  for  each  vertical  space 
or  new  line  of  text.  The  subroutine  at  14(iO  (referred 
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Money 
Manager 

By  Andrew  Bartorillo 

In  today's  economy,  we  all  need  to 
monitor  our  expenses  more  closely. 
Money  Manager  will  help  you  keep  track 
of  your  income  and  expenses  and  give  you 
an  easy  way  to  manage  your  budget.  You 
define  the  categories  according  to  your 
needs,  including  tax-deductible  expenses 
...  a  great  help  at  tax  time.  You  can  also 
reconcile  your  checkbook  with  the  bank's 
balance.  Full  lineprinter  capability  allows 
you  to  print  items  by  each  category. 
32K  (Minimum)  Disk: 
Atari;TRS-80l&lll 
64K:  IBM. 


$39.95 


plus  $2.00  shipping  and  handling. 


Everest  Explorer 

By  William  Godwin 
&  Don  Knowlton 

Will  you  be  one  of  tlie  daring  few  to  make 
it  to  the  pinnacle  of  Mount  Everest? 
Or  will  you  succumb  to  the  lack  of  oxygen, 
the  unexpected  violence  of  ttie  storms,  the 
incredibly  rough  terrain?  You,  as  the  leader 
of  the  Everest  expedition,  will  have  to 
choose  the  route,  choose  the  timing,  make 
sure  your  climbers  are  well-rested,  set  up  a 
chain  of  camps  and,  if  you  reach  the 
summit,  ge!  your  followers  back  down  to 
base  camp.  "Vou'll  have  to  manage  money, 
climbers,  Sherpas,  tents,  oxygen,  food  and 
fuel.  Danger  lurks  at  every  step— can  you 
get  to  the  summit  and  return?  "Save  the 
game"  feature  on  disk. 
16KTapeor32KDisk: 
Atari;  TRS-  80  I  &       tf^  ^  #%     f\  ^ 

$19.95 

lus  S2.00  shipping  and  handling 


With  our  sophisticated  programs,  you're  never  disappointed.  And,  our 
customer  service  is  unparalleled  in  excellence. 


cXj 

jftx 

...  3 

~b^.: 

Language  Teacher 

By  Cindy  &  Andrew  Bartorillo 

Teachers,  students,  and  those  who  just 
want  to  learn  a  new  language — Acorn's 
Language  Teacher  gives  you  your  choice  of 
French  or  Spanish. 

Use  these  programs  at  home  or  in  the 
classroom.  Students  like  this  new  way  of 
learning  and/or  reviewing  a  previously 
learned  language.  Teachers  can  free 
themselves  from  tedious  preparation  of 
vocabulary  lists  and  writing  quizzes. 
Each  Language  Teacher  offers  hundreds  of 
word  combinations,  verb  conjugations  and 
phrases.  Choose  the  drill  topic  and  foreign 
language-to-English  or  vice  versa.  Option 
for  multiple-choice  answers  plus  retest  on 
missed  Items.  Gives  running  percentage  of 
correct  answers. 
Available:  French,  Spanish  I  &  II. 

32K  Disk:  Atari;      ^  A  A     A  E 
64K:  IBM.  ^^  ^  9  ■  W  W 

plus  $2.00  shipping  and  handling 


Lost  Colony 

By  David  Feitelberg 

You  are  the  Economic  Manager  of  the 
world's  first  space  colony.  The  next 
support  stiip  from  Earth  isn't  due  for 
another  15  years  and  you  have 
Instructions  either  to  make  things  go 
better  or  get  out  of  office  in  shanne. 
You  must  assure  the  survival  of  this 
struggling  space  colony— it's  all  up  to 
you.  You'll  be  presented  with  the  human, 
natural  and  industrial  resources  of  the 
planet.  You  must  aliocate  labor,  explore 
new  territories,  decide  on  production 
quotas,  determine  pay  scales  and  taxes 
for  the  most  productivity  —you're  armed 
with  maps  and  charts.  10  levels  of 
difficulty.  "Save  the  game"  feature  on  disk, 

16KTapeor32K     ^AA     A  C 
Disk:  TRS-80  I  &      ^^9b9w 

iii;40K:Atafi;        pjug  $2.00  shipping 
48K:IBM.  and  handling 


B  Acorn  Products,  Inc. 
634  North  Carolina  Avenue,  S.E.  Washington,  D.C.  20003 
We've  Grown  On  You. 

Our  selection  of  programs  for  your  Atari  400/800  expancfs  with  a  new  program  monthly. 

To  Order  By  Phone  CALL:  (202)  544-4259 

Dealer  Inquires  Only,  Call  Computer  Software  Distributors: (800)  424-3708 


I 


Please  send  these  Acorn  Programs: 


D  Please  send  your  catalog 


CARD  NO. 


EXP.  DATE 


I  Charge  to:  TOTAL:  $. 

I  ~    VISA     D    MASTERCARD      D    CHECK  ENCLOSED 
I 

'  Name 

I  Address_ 
j  City 

I 


U-9 


Stale 


Zip_ 


^'/l/lf/ 
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to  in  line  180)  plays  the  song  "Charade."  At  280, 
the  (iOSUB  1  190  waits  for  tiie  player  to  press  a 
key  before  dealing  the  streeii  and  tnoving  on  to 
the  next  routine.  The  loop  at  530  reads  the  125 
phrases  inio  the  array  (MS),  and  the  loojxs  at  320 
and  340  assme  that  each  team  has  alternating 
turns  and  that  five  rounds  make  a  game. 

To  shorten  or  lengthen  llie  game,  cliangc  the 
number  oi  rounds  (five)  in  320.  Ihe  loiuine  l>egin- 
nitig  at  950  fn'st  indicates  whose  tmii  it  is,  then  it 
generates  a  random  number  (X)  wiiich.  when  u.sed 
as  a  subscript  to  M$,  will  select  which  phrase  will  be 
played  next.  (X>SUB  1380  checks  to  see  if'the 
phrase  selected  has  been  usefl  so  as  lo  avoid  dujili- 
cation  or|)lnascs  during  the  game.  In  othei'  words, 
once  it  is  "drawn  out  of  the  iiat,"  it  is  discarded  and 
can't  be  used  again.  (It  is  imlikeh'  that  voti  will  plav 
long  enough  to  u.se  all  the  phra.ses,  but  alter  about 
100  have  been  used,  you  will  natiually  ncHicc  thaf  ii 
takes  a  bit  longer  for  the  computer  to  .select  an 
muised  ]jlirase.)  .Vt  1010  tlic  program  determines 
and  prints  the  category  of  the  phrase  (there  are 
five  groups  of  25  phrases);  the  phrase  itself  is 
printed  al  I  140.  Again,  the  routine  al  1  190  is  used 
to  wail  for  a  signal  from  the  ]jlaver  tot  k-ai  the 
screen  and  start  the  clock. 

The  routine  at  1 280  is  the  clock,  wliicli  counts 
down  tlie  time  (I)  and  thus  the  score.  The  first 


CALL  SOUND  statement  in  the  loop  {line  1300) 
plays  an  inaudible  tone  (40.000  hz)  at  -30db  for 
750  milliseconds  (3/4  of  a  second),  then  line  1310 
gives  the  clock  a  "lick"  by  soimding  a  short  (20 
milli.sccoiid)  220  liz  tone  al  -lOdb. 

CALL  SOUND  is  used  as  a  timing  device 
because  it  can  be  more  acciuately  adjusted  than 
delay  loops;  however,  a  For-Next  loop  of,  say  I  to 
250  might  be  used  instead  al  line  1300.  If  you 
hold  down  a  key  when  your  phrase  has  been 
guessetl,  (he  (lock  will  slop,  thanks  to  lines  1320 
and  1330.  and  ilie  last  nimiber  displaved  (T)  be- 
comes yom-  score  for  thai  round.  Each  locjp  takes  a 
total  ol  one  second.  To  give  pla\ers  more  or  less 
than  the  two  miiuites  allowed  here,  change  ihe 
number  (120)  in  line  1280. 

Lines  1350  and  1360  provide  a  loud  "time's 
up"  lone  and  reprint  the  phrase.  After  five  rounds, 
a  (;-major  three-note  fanfare  (at  lines  1 240- 1 2(>()) 
announces  the  end  of  that  game.  The  score  of  the 
winning  team  is  displayed.  II  yoti  have  played  12 
games  (and  by  that  lime  it  should  be  well  past  your 
bedtime),  lines  4i)0  and  510  end  ihe  game  b(4{)re 
von  rmi  out  ol  dala. 

If  You  Have  A  To  I  kative  M  i  cro 

Ihe  whole  idea  of  charades,  of  course,  is  lo  convey 
an  idea  withoul  speaking.  But  if  vou  have  the  I'exas 


More  Workhorse  Programs 

for  your  computer  to  play  with! 


:m 


With  these  Creative  Software  home  prf^ams  your  Atari^  or  Vid® 
can  start  playing  in  the  real  world: 


'■^^■3v-.^.^^-'h-»"-lJi;-^: 


iU^ditti 


MMM 


HOUSEHOli)  RNANCE 

•  15  income  &  expense  categories 

>  Budgeting 

•  Monltily  &  yearly  accounling 

•  Indicale  lax  deduclible  items 

>  Produce  tables  &  graphs 
I  •  $34.95  cassette 

•  $39.95  disl< 


LOAN  ANALYZER 

•  Amortization  tables 

•  Compute  interest  charges 

•  Compare  various  loans 

•  Analyze  loan  terms 

•  Manipulate  loan  parameters 

•  $14.95  cassene 

•  S19.9S  disk 


HOME  INVDITORY 

•  Catalog  your  possessions 

•  User^]eli^able  categories 

•  Search  catalog  for  items 

•  Record  serial  *,  purchase  price 

•  Compute  the  value  ol  Hems 

•  S19.95  cassette 

•  S24.95  disk 


DECISION  MAKER 

•  Deciile  between  alternatives 

•  Compute  recommended  choices 

•  Manipulate  decision  parameters 

•  Weigh  mtluencing  (actors 

•  Save  decisions  on  tape  or  disk 

•  SI9  95  cassette 

•  £24.96  disk 


GAR  COSTS 

•  Record  maintenance  costs 

•  Itemize  insurance  payments 

•  Track  luel  consumption 

•  Summarize  all  costs  to  date 

•  Compute  cost  o(  a  tnp 

•  S1995  cassette 

•  S24.95  disk 


CREATIVE 

SOFTlnrARE  201  SanAntonioCircie,*270 
A  Division  ot  ASCI.  i«         Mountain  View.  CA  94040 
(415)948-9595 


Ask  about  our  many  other  recreationaJ  arid  Iuhtk 
appSaUiona'  ID  ORDER:  VKSA,  Ma.siert"ard,  check 
or  money  order  accepted.  If  charge,  piease  include 
expiration  date  of  card.  Add  SI. 50  for  shipping  and 
handling.  California  residents  add  sales  tax. 


has  there  been  so  much  talk  about  printing 

The  Smith-Corona  tp-1 
Daisy  Wheel  Printer 


$ 


695 


00 


•  Microprocessor  Electronics 

•  Serial  or  Parallel  interface 

•  Simple,  Reliable  Meciianism 

Act  now:  Limited  Supply,  Low  Cost 


In  the  15th  century,  a  German  crafts- 
man and  inventor  named  Johannes 
Gutenberg  originated  a  method  of  print- 
ing from  movabie  type  that  was  used 
without  significant  change  until  the  20th 
century. 

Today,  smith  corona,  one  of  the 
largest  manufacturers  of  small  printers 
in  the  world,  gives  a  whole  new  perspec- 
tive to  printing  with  their  electronic  text 
printer  —  TP-1.  Gutenberg  would  surely 
approve  of  the  TP-1,  a  microprocessor 
controlled,  high  quality  daisy  wheel 
printer,  it  produces  perfectly  formed, 
executive  quality  printouts  at  the  speed 
of  120  words  per  minute.  Typewriter 
quality  printing  at  dot  matrix  prices. 


Simple,  durable  and  dependable,  TP-1 
may  be  used  with  word  processing 
systems,  microcomputers  and  most 
small  business  systems. 

Now,  all  your  letters,  documents, 
forms  and  reports  can  have  the  crisp, 
professional  look  you  demand  —  for 
business  or  personal  use  —  at  an 
affordable  price. 

Don't  delay.  Order  your  TP-1  TODAY  at 
the  low,  low  price  of  $695. 

Micro-Printer  Marketing  offers 
same  day  shipping,  nationwide  se,rvice 
and  invites  dealer  inquiries.  Catalogues 
available.  No  shipping  charges  on  pre- 
paid orders. 


Additional  daisy  print  wheels S4.95 


Additional  ribbons S2.9S 


I  Micro-         Call  Micro-Printer  Marketing 
EEHSSSLm^  0-^"  1  '800-523-9859  -^ 
MClrKCmig    in  PA  call  collect  21 5/ 433-3366  WP 


iviasterCard  and  visa  Accepted 
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Instrumenls  Speech  Syiuhesizer  unit  and  either 
tlie  Speecli  Editor  module  or  the  TI  Extended 
BASIC  iiiodiile.  then  it  is  okay  to  lei  your  conipulei- 
do  the  lalkini;.  11  you  wish,  iiv  adding  these  lines  to 
I  he  ]3foi^iam: 


185  CALL 
275    CALL 

335  CALL 

336  CALL 
425  CALL 
465  CALL 
475  CALL 
515  CALL 

965  CALL 

966  CALL 

967  CALL 

968  CALL 

969  CALL 

1145  CALL 

1146  CALL 

1165  CALL 

1166  CALL 
1355  CALL 


SAY {"DO  YOU  WANT  INSTRUCTIONS") 

SAy{P$) 

SAY ("THIS  IS  ROUND  NUMBER") 

SAYCSTRS (ROUND) ) 

SAY  ("NUMBER  2  #YOU  WIN)*") 

SAY ("NUMBER  1  #YOU  WIN#") 

SAY ("DO  YOU  WANT  TO  PLAY  AGAIN") 

SAY ("GAMES  OVER.  GOODBYE") 

SAY ("NUMBER") 

SAY{STR$ (TEAM) ) 

SAY ("IT  IS  YOUR  TURN") 

SAY(P$) 

SAY ("TO  SEE  YOUR  WORDS") 

SAY(P$) 

SAY ("TO  START") 

SAY(P$) 

SAY ("TO  STOP.  GO  NOW") 

SAY ("STOP  YOUR  TIME  IS  UP") 


100  REM      *CHARADES*      TI  BASIC  VERSION 

3/20/82 
110  DIM  M$ (125) ,Z(125) 
120  RANDOMIZE 

130  P$="       PRESS  ANY  KEY" 
140  Q=l 

150  CALL  CLEAR 

160  PRINT  TAB(8);"*  CHARADES  *" 
170  PRINT  : : : : :TAB(6) ;"COPYRIGHT(C) 1982" :TA 

8(7); "BY  STEVE  DAVEI S" : : : : : i 
180  GOSUB  1460 

190  INPUT  "WANT  INSTRUCTIONS?  (Y/N)":Y5 
200  IF  Y$<>"Y"  THEN  290 
210  PRINT  :"DIVIDE  GROUP  INTO  2  TEAMS.": "YO 

U  WILL  PLAY  5  ROUNDS  EACH.": "WHEN 

INSTRUCTED, 1  PLAYER" 
220  PRINT  "FROM  TEAM!  DISPLAYED  SHALL": "PRE 

SS  A  KEY  TO  REVEAL  HI S" : "P HRASE .  HE 

SHOULD  STUDY  IT" 
230  PRINT  "BEFORE  PRESSING  A  KEY  TO": "START 
CLOCK.  HE  HAS  120  SEC.":"TO 

PANTOMIME  THE  CATEGORY" 
240  PRINT  "S.  PHRASE  TO  HIS  TEAM.":  "HE  MAY  N 

OT  TALK  OR  WRITE .": "WHEN  THE  PHRASE 

IS  GUESSED," 
250  PRINT  "HOLD  DOWfJ  A  KEY  UNTIL  CLOCK":"ST 

OPS.  A  TONE  WILL  SOUND" : "WHEN  TIME 

IS  UP." 
260  PRINT  "THE  LESS  TIME  YOU  USE,":"THE  HIG 

'HER  YOUR  SCORE.  " 
270  PRINT  "CATEGORIES  INCLUDE  MOVIES ,": "SON 

GS, BOOKS, PEOPLE, AND" : "QUOTES  &  CLI 

CHES." 
280  GOSUB  1190 
290  GOSUB  530 
300  SCOR(1)=0 
310  SCOR(2)=0 
320  FOR  R0UND=1  TO  5 
330  PRINT  "ROUND  |";R0UND::: 
340  FOR  TEAM=1  TO  2 
350  GOSUB  950 

360  SCOR (TEAM) =SCOR (TEAM) +T 
370  NEXT  TEAM 


380  NEXT  ROUND 

390  GOSUB  1240 

400    IF    SCOR(l) >SC0R(2)THEN    460 

410     IF    SC0R(1)=SC0R(2)THEN    440 

420  PRINT  :: "CONGRATULATIONS  ,TBAM  tt2!"::"Y 

QU  WIN  WITH  A  SCORE  OF  ":SC0R(2) 
430  GOTO  470 
440  PRINT  ::"IT'S  A  TIEl  THAT  DOESN'T     HA 

PPEN  OFTEN  I" 
450  GOTO  470 
460  PRINT  :: "CONGRATULATIONS,  TEAM  #1!"::"Y 

OU  WIN  WITH  A  SCORE  0F":SC0R(1) 
470  PRINT  ::"WANT  TO  PLAY  AGAIN?  (Y/N)" 
480  INPUT  YS 
490  IF  Q>=120  THEN  510 
500  IF  Y$="Y"  THEN  300 
510  PRINT  "GAME  OVER.  OUT  OF  DATA" : "TYPE  RU 

N  TO  START  AGAIN" 
520  END 

530  PRINT  "INITIALIZING  DATA, STAND  BY" 
540  FOR  1=1  TO  125 
550  READ  M$ (1) 
560  NEXT  I 
570  CALL  CLEAR 
580  RETURN 
590  REM  *MOVIES* 
600  DATA  A  MAN  AND  A  WOMAN, MAN  WITH  THE  GOL 

DEN  ARM, SOME  LIKE  IT  HOT, MARY  POPPINS 
610  DATA  WHITE  CHRISTMAS,  MUTINY  ON  THE  BOU 

NTY,  ON  THE  WATERFRONT,  YOUNG 

FRANKENSTEIN 
620  DATA  AGONY  AND  THE  ECSTASY,  THE  WIZARD  ~ 

OF  OZ,  YOU  ONLY  LIVE  TWICE,  THE 

LITTLE  FOXES 
630  DATA  DIAL  M  FOR  MURDER,  NORTH  BY  NORTHW 

EST,  PSYCHO,  LADY  SINGS  THE  BLUES 
640  DATA  MEET  ME  IN  ST. LOUIS,  THE  GREAT  ZIE 
GFELD, LAURA, THE  EMPIRE  STRIKES  BACK 

6  50  DATA  WHERE  THE  BOYS  ARE,  DOCTOR  ZHIVAGO 

,  DOCTOR  STRANGELOVE,2001  A  SPACE 

ODYSSEY,  THE  TURNING  POINT 
660  REM  *BOOKS* 
670  DATA  VALLEY  OF  THE  DOLLS,  THE  CARPETBAG 

GERS,  GONE  WITH  THE  WIND,  EVERYTHING 

YOU  WANTED  TO  KNOW  ABOUT  SEX 
680  DATA  CATCHER  IN  THE  RYE,  THE  BIBLE,  MAG 

NIFICENT  OBSESSION,  OLIVER  TWIST 
690  DATA  WOMEN  IN  LOVE,  JANE  EYRE,  REBECCA, 

ALICE  IN  WONDERLAND 
700  DATA  THE  HOBBIT,  FUTURE  SHOCK,  GOODBYE  " 

MR.  CHIPS,  MOBY  DICK 
710  DATA  HUCKLEBERRY  FINN,  WAR  AND  PEACE,  L 

ITTLE  WOMEN,  GULLIVER'S  TRAVELS 

7  20  DATA  BRAVE  NEW  WORLD,  THE  SCARLET  LETTE 

R,  TALE  OF  TWO  CITIES,  GIANT,  LOLITA 
730  REM  *PEOPLE* 
740  DATA  MARILYN  MONROE,  MARIE  ANTOINETTE,  ~ 

GROUCHO  MARX,  JOHN  KENNEDY 
750  DATA  MARTIN  LUTHER  KING,  SOPHIA  LOREN,  ~ 

WALTER  CRONKITE,  SEAN  CONNERY 
760  DATA  ELEANOR  ROOSEVELT,  JUDY  GARLAND,  E 

DGAR  HOOVER,  COLUMBUS 
770  DATA  GREER  GARSON,  RONALD  REAGAN,  LADY  ~ 

BIRD  JOHNSON,  NELSON  EDDY 
780  DATA  JOHNNY  CARSON,  GEORGE  WALLACE,  CYD 

CHARISSE,  GRETA  GARBO 
790  DATA  DOLLY  PARTON ,  JOAN  CRAWFORD,  BETTE 

DAVIS,  PAT  NIXON,  GEORGE  GERSHWIN 
800  REM  *QUOTES&CLICHES* 


jmWORX  SCORES  ANOTHER 
TECHNICAL  KMOCKOOT. 


Scene  from  GOLDEN  GLOVES . 


HODGE  PODGE:  b^  Marsha  Meredith 

(Atafiand  Apple) 
NOW  AVAILABLE  FOR  ATARI!!!  This  captivating 
program  is  a  marvelous  learning  device  for  children 
from  18  rnonths  to  6  years,  HODGE  PODGE  consists 
of  many  car  loons,  animation  and  songs  wtiich  appear 
when  any  key  on  the  computer  is  depressed  A  rmist 
lor  any  family  containing  young  children, 
PRICE      .$19.95  diskette 

BETA  FIGHTER:  by  Douglas  McFarland  (Atari,  I6K) 
See  who  will  be  the  ace  gunner  m  tins  action  game 
set  on  a  spectacular  Martian  landscape,  BETA 
FIGHTER  can  be  played  with  one  or  two  players  and 
uses  player/missile  graphics  and  delightful  sound 
effects, 
PRICE S16.95  cassette  520.95  diskette 

DRAWPIC:  by  Dennis  Zander  (Atari  16K) 

DRAVVPIC  provides  [he  user  with  an  unt>elievably 
easy  way  to  create  screens  in  graphics  modes  3-7. 
Just  sit  back  with  your  joystick  and  use  POINT  PLOT. 
DRAW  LINE.  RUBBER  BAND  fill  and  COLOR  SET  to 
create  beautiful  images  on  your  Atari.  Full  or  parta! 
screen  images  are  saved  as  string  data  in  the  program 
and  can  be  instantly  recalled  and  combined  into  new 
images  using  machine  language  subroutines.  Tfiese 
graphic  images  can  t>e  easily  incorporated  into  your 
own  programs.  The  images  of  HODGE  PODGE  and  the 
landscape  of  BETA  FIGHTER  were  made  using 
DRAWPIC, 
PRICE S29. 95  cassette  $33.95  diskette 


D  ROCKET  RAIDERS  Iw  Richard  Petersen  (Atari  24K  ) 
Defend  your  .istcrnirl  b^T^e  d^jdmsl  pulsar  t:omb$  roc 
kels,  lasers,  and  Ihe  dreaded  steailh  saucer'  as  aliens 
attempt  to  oenetrate  your  protective  force  deid  Precise 
target  sighting  allows  you  to  lire  at  the  enemy  using  mag 
netic  impulse  missiles  to  help  protect  your  colony  drcJ 
Its  vital  structures 
PRICE  $l9.95casseiie  S23.95  siskette 

L:  FOREST  fire  TWO:  by  Rirhaid  Petersen  (Alan  2j1K) 

FOREST  FIR£  has  been  enhanced  and  now  offers  a  two 
player  mode  tor  head  to  head  cornpelilion  to  see  wtio  can 
survive,  sulfei  (he  least  damage  and  put  their  lue  out  fust 
User  input  new  determines  landscape,  wind  anil  weather 
conditions,  oflermslimitlessgaine  variation  FOREST  FIREs 
excellent  color  graphics  tiavebeen  mace  even  betler,  lurnrng 
your  computer  intca  super-detailed  fire  scanner 
PRICE,  S16.95  cassette  S20.95d  I  sketle 

Q  FORM  LETTER  SYSTEM:  (Alan  North  star  ana  Acpiey 
This  IS  the  Ideal  program  lor  creating  personalised  form 
letters'  FLS  erii|jio»s  .i  simple  (o  use  lent  eOiIoi  lo'  piu 
ducing  fully  lustified  letters  Addresses  are  stored  m  a 
separate  file  and  are  automatically  inserted  into  your 
form  letter  along  wjlh  a  personalized  salutation  Both 
letter  tiles  and  iddress  tiies  are  compaSiOic  v»irh  ART- 
WOHX  MAHLlif  3  0andrEXTEDIT0Rorogramt 
PRICE  J39.95d.skene 


n  PILOT:  by  Michael  Piro  (Alan.  16K) 

Pilot  your  small  airplane  to  a  successful  landing  using 
both  loysticks  to  control  throttle  and  attack  angle  PILOT 
produces  a  true  perspective  rendition  of  the  runway, 
which  15  constantly  changing  Select  from  two  levels  of 
pilot  proficiency 

PRICE  $16.95cassetteI2a.95diskette 

nTEXT  EDITOR:  (Alan  and  North  Star) 

This  program  is  ver^  "user  friendly"  yet  employs  all 
essential  features  needed  for  serious  tenl  editing  *ith 
minimal  memory  requirements  Features  include  com 
mon  sense  operation,  two  rjiHerent  justification techoi 
oues  automatic  Ime  centering  and  straightforward 
te:<t  merging  and  manipulation  TEXT  EDITOR  files  are 
compatiblewith  ARTWORK  FORfVt  LETTER  SYSTEM 
PRICE  $39.95diskette 

D  MAIL  LIST  3.0:  (Atari,  Apple  and  North  Star) 

The  verv  popular  MAIL  LIST  2  2  has  now  been  up 
graded  Version  3  Goffers  enhanced  editing  capabilities 
to  comoiement  t  tie  many  other  features  which  have  made 
this  program  so  popular  MAiL  LIST  is  unique  in  its 
ability  to  store  a  maximum  number  of  addresses  on  one 
diskette  (typically  between  1200  and  2500  names') 
Entries  can  tje  retrieved  by  name,  keywordts)  or  by  zip 
codes  They  can  tie  written  to  a  pnnter  or  to  another 
file  for  complete  file  management  The  program  pro- 
duces \  2  C3r  3  up  address  labels  and  will  sort  by  zip 
code  (5  or  9  digits)  or  alphabetically  (by  last  name)  Files 
are  easily  merged  and  MAIL  LIST  will  even  find  and 
delete  duplicate  entriesi  The  address  files  created  with 
MAIL  LIST  are  completely  compatible  with  ARTWORK 
FORM  LETTER  SYSTEM 
PRICE  $49.95  diskette 

D  THE  VAULTS  OF  ZURICH:  by  Felix  and  Greg  Herlihy 
{Alari,24K,  PET) 
Zurich  IS  the  banking  capital  of  the  world  The  rich  and 
powerful  deposit  their  wealth  in  its  famed  impregnable 
vaults  But  you,  as  a  master  thief,  have  dared  to  under- 
take the  boldest  heist  of  the  century  You  will  lourney 
down  a  maze  ol  corridors  and  vaults,  eluding  the  most 
sophisticated  security  system  m  the  world  Your  goal  is 
to  reach  the Chairmans  Chamber  to  steal  the  most  trea- 
sured possession  of  all  THE  OPEC  OIL  DEEDS' 
PRICE  J21.95cassette   $25.95  diskette 

3  BRIDGE  2,0  by  Arthur  Walsh  (Atari  (24K).  Apple 
TRS  80,  PET,  North  Star  and  CP/M  (MBASIOsystems) 
Rated  "1  by  Creative  Computing.  BRIDGE  2  0  is  the 
only  program  that  allows  you  to  both  bid  for  the  contract 
and  play  out  the  hand  (on  defense  or  offense')  Interest 
ing  hands  may  be  replayed  usmg  the  duplicate"  bridge 
feature  This  is  certainly  an  ideal  way  to  finally  learn  to 
play  bridge  or  to  get  mtoa  game  when  no  other  (human) 
players  are  available 
PRICE  $17.95  cassette  $21.95  diskette 

□  ENCOUNTER  AT  QUESTAR  IV:  by  Douglas  McFarland 

(Atari,  24K) 
As  helmsman  of  Rikar  starship,  you  must  defend 
Questar  Sector  IV  from  the  dreaded  Zentarians  Usinc 
your  plasma  beam,  hyperspace  engines  and  wits  to  avoid 
Zentarian  mines  and  death  phasers.  you  struggle  to  stay 
alive  This  BASIC-'Assembly  level  program  has  super 
sound,  full  player  missile  graphics  and  real  time  action 
PRICE  $21.95  cassette  $25  96  diskette 


NEW  PROGRAMS! 


GOLDEN  GLOVES:  by  Douglas  Evans  (Atari  24K) 

Use  your  joystick  to  jab,  block  and  duck  as  each 
player  attempts  to  land  tlie  knockout  punch.  This 
unique  real-time  program  bringsall  of  the  excitement 
of  ringsidetoyouf  Atari.  GOLDEN  GLOVES  isaoneor 
two-player  game,  or  you  can  be  a  spectator  as  the 
computer  controls  boCi  fighters. 
PRICE $22.9  5  cassette  J26. 95  diskette 

CRAZITACK;  by  Petef  Adams  (Atari  16K) 

Tbe  Craziesare  attacking  us  and  the  only  defenses 
are  three  MX  bases,  fylissiles  can  be  launched  singly 
or  in  a  salvo,  but  it  is  doomsday  when  you  run  out  of 
missiles. 
PRICE $17,95cas5ette$21.95dist<et«e 

DOMINATION:  by  Alan  Newman  (Atari  24K) 

Eetvfeen  one  and  six  players  compete  for  power  via 
economic,  diplomatic  and  military  means  in  this 
award-winning  game.  You  must  make  decisions 
quickly,  exercise  skillful  hand-eye  coordination,  out- 
guess your  opponents  and  cope  with  random  events. 
PRICE $17.95  cassette  $2 1.95  diskette 

POKER  TOURNEY:  by  Edward  Grau 

(Atari  32K,  Northstar) 
You  are  entered  in  a  high  stakes  Draw  Poker 
Tournament  facing  six  opponents  including  Lake- 
wood  Louie,  Shifty  Pete  and  Dapper  Dan.  Each  has 
his  own  style  of  play  and  of  bluffing.  POKER  TOUR- 
NEY utilizes  the  Joker,  has  true  tablestakes  play  and 
each  tiand  is  played  based  on  pot  odds.  The  Atari 
version's  graphics  and  sound  are  superb  of  course 
(programmed  by  Jerry  White)  making  POKER 
fOURNEVthe  class  program  of  its  type. 
PRICE $18.95  cassette  $22,95  diskette 

HAZARD  RUN:  by  DennisZander  [Atari,  16K) 

The  sheriff  has  spot  ted  you  and  you  must  make  the 
treacherous  run  through  Crooked  Canyon  past 
Bryan's  Pond  tothe  jump  at  Hazard  Creek  and  safety. 
You  can  even  put  the  joystick-controlled  GEE  LEEcar 
up  on  two  wheels  to  make  i  t  through  some  tight  spots. 
A  lead  foot  is  not  always  the  answer  as  you  dodge 
trees,  rocks  and  chickens  in  this  nerve- racking  game. 
HAZARD  RUN  employs  full  use  of  player/missile 
graphics,  re-defined  characters  and  fine  scrolling 
techniques  to  provide  loads  of  fast  action  and  visual 
excitement. 
PRICE $27.95  cassette  $31.95  diskette 


ORDERING  INFORMflUON 


Call ARTWORXtolt-free number  to  order 

direct: 

800-S2S-6573 

In  New  York.  Alaska.  Hawaii  call: 

(716)  425-2833 

Alt  orders  are  processed  and  shipped 

within  48  hours. 

Shipping  and  handling  charges: 

Within  North  America:  Add  $2. 00 

Outside  North  America:  Add  10%  (Air  Mail) 

New  York  State  residents  add  7%  sales  tax 

Quantity  Discounts: 

Deduct  10%  when  ordering  3  or  more 

programs 

Ask  for  ARTWORX  at  your  local  computer 

store. 

Write  for  FREE  Catalogue  listing  more 

information  about  these  and  other  Quality 

ARTWORX  programs. 


150  NorttT  Main  Street     Fairport.  NY  14450 
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810  DATA  A  STITCH  IN  TIME  SAVES  NINE,  DONT  " 

LOOK  A  GIFT  HORSE  IN  THE  MOUTH, CLEAN 

AS  A  WHISTLE,  NEVER  SAY  DIE 
8  20  DATA  REMEMBER  THE  ALAMO,  IGNORANCE  IS  B 

LISS,  HASTE  MAKES  WASTE,  CONTENTED 

AS  A  COW 
830  DATA  ALL  THAT  GLITTERS  IS  NOT  GOLD,  PUR 

R  LIKE  A  KITTEN,  I  SHALL  RETURN, 
8  31  SHARP  AS  A  TACK 
840  DATA  TO  BE  OR  NOT  TO  BE,  I'LL  THINK  ABO 

UT  THAT  TOMORROW,  I  WANT  TO  BE  ALONE, 

THE  BUCK  STOPS  HERE 
8  50  DATA  WE  HAVE  NOTHING  TO  FEAR  BUT  FEAR  I 

TSELF,  THAT'S  ALL  FOLKS,  WHAT'S  UP 

DOC,  THERE'S  NO  PLACE  LIKE  HOME 
860  DATA  DONT  COUNT  YOU  CHICKENS  BEFORE  THE 

Y  HATCH,  PARTING  IS  SUCH  SWEET 
SORROW,  HOLD  YOUR  HORSES 

870  DATA  IT'S  ALWAYS  DARKEST  BEFORE  THE  DAW 

N,  HINDSIGHT  IS  20/20  VISION 
880  REM  *SONGS* 
890  DATA  SANTA  CLAUS  IS  COMING  TO  TOWN,  STA 

ROUST,  MY  FUNNY  VALENTINE,  FEELINGS 
900  DATA  MIDNIGHT  BLUE,  PEOPLE,  CAMP  TOWN  R 

ACES,  SOME  ENCHANTED  EVENING 
910  DATA  DO  RE  MI,  I  WANNA  HOLD  YOUR  HAND,  " 

YESTERDAY,  DOWNTOWN 
920  DATA  HOUSE  OF  THE  RISING  SUN,  MY  COUNTR 

Y  TIS  OF  THEE,  THE  LADY  IS  A  TRAMP, 
THE  MAN  I  LOVE 

930  DATA  ST. LOUIS  BLUES,  AMERICAN  PIE,  STOR 

MY  WEATHER,  OVER  THE  RAINBOW 
940  DATA  YOU'VE  GOT  A  FRIEND,  MOON  RIVER,  I 
GOT  PLENTY  OF  NOTHIN,  TRY  TO 

REMEMBER,  YOU'LL  NEVER  KNOW 
950  REM 
960  PRINT  "TEAM  #";TEAM;"  -IT'S  YOUR  TURN": 

970  GOSUB  1190 

980  X=INT(RND*125)+1 

990  GOSUB  1380 

1000  REM 

1010  IF  X<=25  THEN  1070 

1020  IF  (X>=26}*{X<=50)THEN  1090 

1030  IF  (X>=51} * (X<=100)THEN  1130 

1050  PRINT  : :" (SONG) ": : 

1060  GOTO  1140 

1070  PRINT  : :" (MOVIE) ": 

1080  GOTO  1140 

1090  PRINT  : :" (BOOK) ": : 

1100  GOTO  1140 

1110  PRINT  ::" (PERSON) "i 

1120  GOTO  1140 

1130  PRINT  : :" (QUOTE&CLICHE) ": : : : 

1140  PRINT  MS  (X)  :  : :  :  : 

1150  GOSUB  1190 

1160  PRINT  "(HOLD  DOWN  A  KEY  TO  STOP)" 

1170  GOSUB  1280 

1180  RETURN 

1190  PRINT  :P$:: 

1200  CALL  KEY (0, KEY, STATUS) 

1210  IF  STATUS=0  THEN  1200 

1220  CALL  CLELAR 

1230  RETURN 

1240  CALL  SOUND(300,523,2,392,3,330,3) 

1250  CALL  SOUND(200, 494 ,2,294 ,3,247,3) 

1260  CALL  SOUND(400,523,2,392,3,330,3) 

1270  RETURN 

1280  FOR  T=120  TO  1  STEP  -1 

1290  PRINT  T 


1370 


1300  CALL  SOUND(750, 40000, 30) 

1310  CALL  SOUND(20,220,10) 

1320  CALL  KEY(0 , KEY, STATUS) 

1330  IF  STATUS=0  THEN  1340  ELE  1350 

1340  NEXT  T 

1350  CALL  SOUND(1100, 220,0) 

1360  PRINT:M$ (X) : : :TAB(10) ;"*  *  *":; 

RETURN 
1380  REM  TEST  FOR  DUP 
1390  FOR  Y=l  TO  Q 
1400  IF  X=Z(Y)THEN  980 
1410  NEXT  Y 
1420  Z(Q)=X 
1430  Q=Q+1 
1440  RETURN 
1450  REM  TUNE 
1460  DUR=250 

1470  CALL  SOUND(DUR, 262,1) 
1480  CALL  SOUND(DUR, 277,1) 
1490  CALL  SOUND(DUR, 262,1) 
1500  CALL  S0UND{DUR*2, 392,1) 
1510  CALL  SOUND{DUR,349, 1) 
1520  CALL  S0UND(DUR*3, 262,1) 
1530  CALL  SOUND(100, 40000, 30) 
1540  CALL  SOUND(DUR, 262,1) 
1550  CALL  SOUND(DUR, 277,1) 
1560  CALL  SOUND(DUR, 262,1) 
1570  CALL  S0UND(DUR*2, 233,1) 
1580  CALL  S0UNDD(DUR, 208,1} 
1590  CALL  S0UND(DUR, 262,1) 
1600  CALL  S0UND(DUR*3, 196,1) 
1610  RETURN 
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I   VIC  PET  APPLE  SOFTWARE    | 

GRAPHVICS  -  super  graphicv  fj.ickd«e  ddd^  IH  (oaiminds  to  VK  BASIC  P\aK  15J  x 
IbO  pomts  Hirt'i  &  Multicolor  modf-4  on  sdme  icn-eiii'  ^vx\  &  graphjcs  icieen^ 
Save.'load  ptcTures  |io,i;om  lipe  or  diik  Req  IK.'flK  i^xpander  W/sd.mple  progfdrps  & 
users  manual    425  (S30]. 

VIQPET  VICIl  -rni(>r*ittivi-  Gamps  l.annuvi«f  -  PrD(i''d'"  v«ur  ownof  plav  lhe9garTt#5 
intlurii'd  Wilh  frfl+  powerful  fommands  F.i^v  ta  Icdrn  WC  version  h^s 
color  jr.d  sound  (rcciuirc*.   iKI^K  t>tp.ind»^r)    C  ompU-li''  wtlh  usi-fi  m.inuiil    Si"!  (40). 

VIC/PtT  PIPER  THE  MUSK  MACHINE  -  S«tn[iU-st  w.iv  to  t  rimpose,  rnnduct  ,ind  pidv 
music  Compleipf  ontrol  of  note^v.  fi'siv  vnlunii-  r^-pvatv,  l^-rripo  Whampli' tomposi 
lionf.  ami  usprs  m^nudl    S2'J  [%  tO). 

VIC  KrRES/MULTICOlOft  GRAPHICS  UTILITIES  ■  Add  gf,iphiC4  lo  VIC  BASfC  Re- 
quires NO  extra  memory  Ploi  pomts.  Ime^  .ind  boKPS  in  finp  deliiil  IQ't  k  1  fi2  pointi 
Wsample  proj^rams  and  m.inu^l    S20  [S2'V]. 

tVJ  VK/PET  TINY  BASIC  COMPILERS  -  Produces  irue  h'iOl  code   Subset  of  BASIC  5up 
^         ports  ,iil  flpiitinK  pom!  nperation*.  Compder  lislhriK  ophranat  if  you  hiive  tnemorv  (l&K 
PiT,  fiK  expander  VIC)    For  Ol  D,  NfW.  4  1).  R0i2  PL T  oi  VIC  wilh  IK'HK  pkp.inder 
425  [*I01. 

^      ,yg  VIC  lOVSTICK  DRAWING  •  Paintbrush  <of  VIC  MUl  T  ICOLOR  mode  prrlurrs    «e- 
^  N^      quires  JK'flK  pxpander  and  a  jov^tirk   41S  [*2fl). 

J-CHINC  fc^^  ViC  "Colorful  fortune  lelfer  yivfs  vou  msite  into  youf  lift?  from  an  Onen 
laJ     perspective 
pxpander  530  [SiS}, 

^     .yj  VIC  BASIC  ReierenceCjrd  -  Only  f  2  SO  [SUIO) 


^  ►  ^t      ,j^]     perspective      Includes     m^rujl     and     27^     paye    guide      Requires     6K 


::t*t^ 


PET  MACHINE  LANGUAGE  GUIDE  -  hidd(>n  Ijli-iil'.  in  VDur  Old.  Npw  Of  4  0  AOM 
PITCBM    )0+   roul.m-^  lullv  di-t.l.li-ci    i'»[illl. 

PET  TINV  Piical  PLUS  +  ■  ^Irutturpri  lansuj^r  [ditor.  Campilcr  and  Inlprpr^lpr  All 
programing  constructs  and  (iraphics  for  NtW>'4  018032  ROMS  A  32K  memorv  Disk 
SiO  1155)  cjsspltc  S55  [ibO]. 

II    0*NASOfT    PASCAL 


APPLE 

nlerprpter  &   Supervisor    Data  tvpes 


compfptf    devt    system     Editor.    Compiler, 
sralars.  char,  array,  pollster,  mtc^or    Hires, 
Lores,  machine  language  interface,  sample  programs,  uspr  s  manual   Dislt  S50  [*55]; 
W.opliDnal  source  (ode  iB5  [IW]. 

VIC  BLTDCETEER  -Get  contraj  of  vtJur  espersses  with  this  visual  planner   Reciuires 
3K  tK  etpander  Available  Sepiembei   il",  |i  in|. 

VIC  MACHINE  LANGUAGE  GUIDE  •  Available  Sftilemhef    51(1  |i1JJ. 

ABACUS  SOFTWARE 

PO    Box  7211 

Grand  Rapids,  Michigan  WS10 

616/241-5510 
ORDERING  INFORMATICS: 

FREE  POSTAGE.  Unless  noted,  priit's  are  foi  cassette  Add  11.00  per  DtSK  piciia(t. 
ForeiRn  prices  in  [  ],  Manuals  available  separatelv  for  insisettion.  credilable  towards 
purchase  ol  software  45  00  each  |i7  00  foreign].  All  orders  must  be  prepaid  rn  US  Dollars 
via  Inrernationaf  Mones  order  or  hv  \'1SA    s,^f    ATCf  SS,  lijrnrarri 


::  ifMM!tii! 


[nmimi 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»mHMMMMMMMHMM»MKMMmM» 


September  1982,  Issue  28 


COMPUTE! 


.D 


A  Monthly  Column 


Friends  Of  The  Turtle 


Dovid  D.  Thornburg 
Associote  Editor 


Battle  Of  The  UFL's 

The  dcvelopnienl  oi  User  Friendly  Languages 
(UFL's)  is  proceeding  so  (]uickly  thai  any  report  is 
likely  to  be  outdated  by  tbe  time  it  appears.  None- 
theless, there  is  enough  interesl  in  the  UFL's  for 
the  Atari,  11,  and  Apple  computers  to  warrant  an 
overview  of  the  best  offerings  for  these  machines. 
The  user  friendly  languages  of  jirincipal  interest 
seem  to  be  PILO  F  and  LOGO.  It  so  happens  that 
Atari  PILOT  (and  Apple  SuperPILOT)  incorpo- 
rate turtle  graplii(s.  While  turtle  graphics  (conunon 
lo  all  logo's)  is  not  essential  for  a  language  to  lie 
user-friendly,  it  helps. 

Rather  than  detail  all  UFL's  for  each  computer, 
I  will  restrict  the  analysis  to  Atari  PILOT,  TI  LOGO 
and  Apple  LOCJO.  The  differences  between  Apjjle 
LOGO  and  (he  .Apple  versi(jns  of  LOGO  produced 
by  Ferrapin  and  Krell  are  deserving  of  .separate 
comment  later.  (I  have  just  received  Krell  LOGO 
and  will  need  to  use  it  some  more  before  writing 
about  it.) 

What  makes  the  following  comparison  inter- 
esting is  tlie  tremendous  diffcreiue  in  price  and 
featiM'es  of  the  three  chosen  language  systems.  Ihe 
table  summarizes  all  three  configurations,  I  have 
listed  the  fjare  minimum  configuration  needed  to 
make  the  language  wtjrk.  If  you  want  to  save  your 
programs,  the  cost  of  a  recorder  must  be  added  to 
the  Atari  and  TI  systems.  Since  all  three  systems 
require  a  separate  display,  I  have  left  that  item  out 
of  the  cost  analysis. 

Fhe  entries  in  this  table  reflect  questions 
readers  have  been  sendinsf  to  Friends  of  the  I  intle. 

The  Atari  PILO'F  system  is  the  least  expensive. 
This  results  from  the  low  cost  of  the  computer  and 
from  the  fact  tliat  Atari  PILO'F  can  he  used  with  a 
minimum  amouiu  of  RAM.  The  increased  memorv 
reciLiirement  of  TI  LOGO  results  in  a  profoundlv 
increased  cost  for  that  system  -  a  cost  difference 
we  would  not  have  if  we  were  comparing  B ASIC's. 
Since  Apple  LOGO  requires  both  64 K  of  RAM 
and  a  disk  drive,  it  is  the  most  expensive  of  the 
systems.  However,  Apple  LOGO  is  by  far  the  most 
powerfid  of  the  languages  under  consideradon. 

'Fhe  turtle  graphics  implementations  are  ex- 


Table.  System  Comparison 

Feature 

Atari  PILOT 

TILOGO 

Apple  LOGO 

Minimum 

Atari  400 

TI99/4A 

Apple  11  or  11  + 

System 

PUot 

32K 

language  card 

cartridge 

memory  exp 

LOGO 

floppy  disk 

cartridge 

LOGO  disk 

List 

$429 

$980 

$2625 

Price 

Visible 

No 

Yes 

Yes 

Turtle 

Turtle 

Graphics 

160X80 

256  X  192 

280  X  240 

Resolution 

(may  "run 

(vertical  scale 

out  of  ink") 

is  changeable) 

Number  of 

SimulUneous 

4 

16 

6 

Color.s 

Total 

Color 

16  hues  X 

16 

6 

Range 

8  luminances 

Character 

Font 

No 

Yes 

No 

Editor 

Multiple 

Dynamic 

No 

32 

No 

Turtles 

Real 

Number 

No 

No 

Yes 

Arithmetic 

Unlimited 

Tail-end 

Yes 

No 

Yes 

Recursion 

Recursion 

Depth 

8 

end  of 

end  of 

Before 

Crash 

memory 

memory 

Access  to 

Joysticks, 

Yes 

No 

Yes 

etc. 

Full 

Stroke 

No 

Yes 

Yes 

Keyboard 

TV 

Sound 

Yes 

Yes 

No 

Generator 

(in  LOGO  H) 

Direct 

Memory 

Yes 

No 

Yes 

Access 

t 
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cellent  in  all  three  systems.  Atari  PILOT  is  the  only 
one  that  does  not  have  a  visible  turtle,  but  this  can 
be  remedied  somewhat  with  the  Visiturl  program  I 
published  a  few  months  ago  (COMPUTE!,  April 
1982,  #23).  The  Atari  system  has  the  lowest  resol- 
ution, but  has  the  greatest  color  accuracy  and 
range  of  the  three  languages.  A  major  annoyance 
with  the  TI  system  is  the  "out  of  ink"  error  that 
arises  when  trying  to  create  complex  pictures. 
Since  TI  creates  high  resolution  graphics  by  dy- 
namic character  definition  (a  topic  for  a  later  col- 
umn), it  is  not  as  versatile  as  a  true  memory  mapped 
display.  Multiple  velocity  turtles  (turtles  that  have 
speeds  as  well  as  positions  and  orientations)  are 
only  available  on  TI  LOGO.  Up  to  32  such  animated 
characters  can  be  created  with  any  of  26  shapes 
formed  in  a  16  X  16  dot  matrix.  While  the  Atari 
hardware  allows  for  such  animated  characters 
(called  players),  PILOT  users  must  gain  access  to 
these  through  machine  language  instructions.  Of 
the  three  systems,  only  TI  allows  the  user  to  inter- 
actively modify  or  define  the  shapes  of  characters 
and  velocity  turtles. 

If  you  are  content  with  integer  arithmetic,  any 
of  the  systems  will  do.  If  you  must  have  access  to 
decimal  fractions,  only  Apple  LOGO  will  meet 
your  needs.  Interestingly  enough,  the  restriction  to 
integer  arithmetic  can  result  in  minor  graphics 
problems  (drawing  a  regular  seven-sided  polygon, 
for  example)  in  Atari  PILOT  and  TI  LOGO,  al- 
though these  problems  can  be  easily  overcome  by 
careful  programming. 

Recursion  is  of  two  types.  A  simple  jump  to 
the  beginning  of  a  procedure  is  called  tail-end 
recursion.  Recursion  involving  the  use  of  a  proce- 
dure that  ultimately  returns  to  the  calling  procedure 
is  more  difficult  since  the  computer  must  keep 
track  of  the  sequence  and  names  of  all  calling 
procedures.  As  a  result,  recursion  can  use  up  all 
free  memory  just  by  keeping  track  of  this  informa- 
tion. Atari  PILOT  allows  unlimited  tail-end  recur- 
sion (as  does  Apple  LOGO),  but  allows  only  eight 
nested  procedure  calls. 

TI  LOGO  differs  from  both  Atari  PILOT  and 
Apple  LOGO  in  that  the  user  is  not  provided  with 
access  to  joysticks  nor  to  the  direct  reading  and 
alteration  of  memory.  Both  Atari  PILOT  and 
Apple  LOGO  have  the  equivalent  of  BASIC  PEEK 
and  POKE  commands  to  allow  the  examination 
and  alteration  of  the  contents  of  arbitrary  memory 
locations. 

The  keyboard  quahty  is  highest  for  the  Apple 
II,  although  TI's  decision  to  use  a  conventional 
keyboard  makes  that  machine  easy  to  use  as  well. 
My  experience  is  that  the  Atari  400  membrane 
keyboard  is  acceptable  to  children,  but  is  annoying 
to  adults  accustomed  to  typewriters. .Since  the 


Atari  800  has  a  fine  full-stroke  keyboard,  this 
option  is  available  to  those  willing  to  pay  the  higher 
price. 

In  summary,  each  system  has  strong  features 
and  drawbacks.  You  are  certain  to  like  some  aspects 
of  each  system.  For  the  price,  the  Atari  PILOT 
system  is  beyond  comparison.  On  the  other  hand, 
Apple  LOGO  is  a  powerhouse  of  a  language,  and 
its  features  are  well  worth  its  price.  The  ease  with 
which  animated  sprites  can  be  created  and  used  in 
TI  LOGO  makes  this  system  a  natural  choice  for 
anyone  interested  in  animation. 

All  three  manufacturers  are  in  this  business 
for  the  long  haul,  so  your  selection  should  be  based 
purely  on  needs  and  budget. 

Apple  LOGO  And  The  Silentype  Printer 

Those  of  you  who  use  the  Silentype  printer  with 
your  Apple  computer  have  probably  wondered 
how  to  get  copies  of  the  displays  of  turtle  graphics 
created  by  LOGO  procedures.  The  easiest  way  I 
have  found  is  to  initialize  the  printer  before  loading 
LOGO.  When  you  initialize  a  file  diskette,  it  contains 
a  program  named  HELLO.  Normally  (for  LOGO) 
there  will  be  no  statements  in  this  program.  How- 
ever, if  you  were  to  boot  this  disk  first  rather  ilian 
start  with  the  LOGO  disk,  the  HELLO  program 
would  be  automatically  run.  Since  your  Apple 
already  has  one  dialect  of  BASIC  in  ROM  (either 
integer  or  Applesoft),  then  you  could  use  a  BASIC 
HELLO  program  to  initiahze  the  Silentype  printer. 

The  Silentype  manual  shows  the  numerous 
ways  in  which  the  printer's  graphic  features  can  be 
set  up.  The  default  mode  lets  the  printer  print  bi- 
directionally.  One  set  of  dots  is  printed  as  the  head 
moves  from  left  to  right  and  the  second  set  is  drawn 
as  it  moves  from  right  to  left.  While  this  significantly 
improves  the  printing  speed,  the  slack  in  the  Silen- 
type mechanism  causes  this  mode  to  produce  unac- 
ceptable vertical  misalignment  when  printing  high 
resolution  graphics.  The  unidirectional  printing 
mode  does  not  have  this  problem. 

Second,  the  Silentype  normally  prints  images 
just  as  they  appear  on  the  screen.  If  you  have  a  few 
white  lines  on  a  black  background,  that  is  how  the 
printer  will  print  the  picture.  Normally  one  expects 
the  reverse  of  this  for  line  drawings  -  the  back- 
ground should  be  white  and  the  hues  should  be 
dark.  As  a  result,  the  printer  needs  to  have  its  color 
fields  reversed. 

Both  of  these  changes  are  made  in  the  BASIC 
program  shown  below.  This  program  assumes  that 
the  Silentype  printer  interface  is  located  in  slot  #1 
and  that  the  disk  drive  is  located  in  slot  #6. 

10  D$="":REM  D$  CONTAINS  CTRL-D 
20  PRINT  D$;"PR  #1" 


Sep*ember1982,  Issue  28 


COMPUTE! 


73 


30    PRINT 

40  POKE  -12529,255 

50  POKE  -12524,0 

60  PRINT  DS;"PR  #0" 

70  PRINT  "GRAPHICS  PRINTER  INITIALIZED" 

80  PRINT  "INSERT  LOGO  DISK  AND  PRESS  RETURN" 

90  INPUT  A$ 

100  PRINT  D$;"PR  #6" 

110  END 

Once  this  program  has  been  saved  in  the 
HELLO  file,  your  printer  will  be  automatically 
initialized.  To  set  up  the  printer,  you  must  first 
start  the  computer  with  tlie  (ile  diskette  that  has 
this  HELLO  program.  Once  tiie  display  instructs 
you  to  insert  the  LOGO  disk,  you  should  do  that 
and  press  RETURN.  Now  you  will  have  LOGO  in 
the  computer  and  also  ha\'e  a  properly  initialized 
printer. 

To  print  a  high  resolution  screen  image  from 
LOGO  you  can  use  the  procedure: 

TO  PICT 
-PRINTER  1 
PRINT  CHAR  17 
•PRINTER  0 
END 

From  then  on,  any  time  you  enter  PICT  the  current 
graphics  screen  will  be  copied  onto  the  printer. 

If  you  try  printing  an  image  oi  a  scjuare  or  a 
circle,  you  may  notice  that  the  image  is  squashed 
vertically.  This  results  from  a  difference  in  the 
aspect  ratio  of  the  printer  and  your  TV  display.  To 
print  pictvnes  with  a  perfect  aspect  ratio,  you  must 
enter 
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before  drawing  the  figure  you  want  to  print.  Once 
the  aspect  ratio  has  been  changed  to  this  value 
(from  its  default  value  of  0.8),  all  your  pictures  will 
come  out  perfectly.  The  accompanying  figures 
show  some  of  the  results. 

The  Silentype  printer  is  an  excellent  tool  for 
capturing  your  LOGO  graphic  images.  It  is  time 
you  put  it  to  work! 
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COMPUTE! 


Tmciu-rs  Mnnelhnes  need  hi  ndjii.st  a  mark  (li.stribut/oii. 
K/'dsons  ran  includi'  riii  rxani  thai  rvas  too  difficult  or 
ju-rlwps  two  sections  of  a  course  Uiiight  l>\  di/jerent  Ivachcrs 
who  have  very  difjereiil  standards.  This  useful  set  of 
programs  efdculafes  accurate  adjushnents.  It  is  for  Atari 
and  Microsoft  (Afjde.  PET.  OSI,  etc.)  B ASICs. 

Student  Mark 
Adjustment 

R  D.  Wink 
Peterborough.  Ontario 

Adjusting  marks  Ijy  simply  adfling  a  constant  can 
cause  problems  ai  the  extremes  ol  the  clislribution 
{a  mark  of"  1069^  coiikl  become  possible,  for  ex- 
ample). This  program  a[)piies  a  (juaclralic  regres- 
sion to  the  three  points  (0,0);  (X  I  ,\'  I )  and  (M,M) 
where  M  is  the  maximtun  mark,  X  1  is  the  actual 
mean  or  median  mark,  and  \'  I  is  the  icquired 
mean  or  mediati  mark. 

The  output  in  Programs  1  and  3  is  written  in 
single-colimin  form,  but  it  can  casilv  be  arranged 
into  several  colunms  depending  upon  the  dimen- 
sions of  your  computer  screen. 

Since  the  quathalic  ctuve  has  a  luiiiing  point 
which  must  be  avoided  in  this  application,  the 
change  in  median  must  be  relatively  small  to  avoid 
lidiculotis  results.  For  example,  if  the  original 
median  tiuns  otit  to  be  hiYA  ,  the  new  median  must 
not  be  below  25'/f  or  above  lb7r.  In  practice,  this  is 
not  a  serious  limilaiion.  ^'ou  will  know  if  vou  have 
exceeded  the  range  of  the  program  because  the 
new  marks  will  iMse  above  the  value  of  M  at  the 
high  c\u\  of  the  distribution. 

Program  1.  Atari  Version 

100  PRINT  " {CLEAR JTHIS  PROGRAM  WILL  CDMP 
UTE  A  MARK": PRINT  "  CONVERSION  TABLE 


1  10 
120 

130 


135 
140 
150 
160 
170 
180 
190 
200 
210 


PRINT 
MUM  PO 
PRINT 
(OR  A 
MARKS 
PRINT 
THAT 
SS  TO 
DIM  A* 
BOSUB 
X  =  0 
PRINT 
REM  IN 
GDSUB 
REM  PR 
PDSITI 
FOR  K  = 


"  {2 
SSI 
"CD 
VER 

"  {D 
VOU 
HAV 
<  1  ) 
370 


DOWN>PLEASE  INPUT  THE  MAXI 
BLE  MARK"; : INPUT  M 
OWNJPLEASE  INPUT  THE  MEDIAN 
At3E)":  PRINT  "OF  YOUR  SET  OF 
INPUT  X2 

OWNJPLEASE  INPUT  THE  MEDIAN 
PRINT  "WOULD  LIKE  THE  CLA 
E" ; : INPUT  Y2 


220  I30SUB  290 

230  POKE  85,R+2:PRINT  X;:POKE  a5,S+2:PRI 

NT  P 
240  X=X+1 
250  NEXT  K 

260  C=C+1 : R=R+10: S»S+10 
270  IF  C=3  THEN  350 
200  60T0  200 
290  P=INT<Y2»X*(X-M)/(X2t(X2-M)>+Xt(X-X2 

) / (M-X2>  +0.5) 
300  IF  X>M  THEN  POSITION  2,22:GaSUB  370: 

END 
310  RETURN 

320  PRINT  "OLD   NEW   OLD   NEW   OLD   NEW" 
330  PRINT  "nARK  MARK  MARK  MARK  MARK  MARK 

II 

340  RETURN 

350  GOSUB  370 

360  GOTO  160 

370  PRINT  "PRESS  RETURN  TO  CONT I NUE " ; : I N 

PUT  A* 
380  RETURN 


Program  2.  Atari  Version 


" {CLEAR> " ; :R=0:S=5: C=0 

ITIALIZE  TAB  VARIABLES 

320 

INT  HEADINGS 

ON  0,  2 

1  TO  20 


5  REM  MARK  ADJUSTMENT  PROGRAM 

15  REM 

20  REM  INPUT  SECTION  20-45 

25  PRINT  "MAXIMUM  POSSIBLE  MARK";: INPUT 

n 

30  PRINT  "ACTUAL  MED  I  AN" ;:  INPUT  XI 

40  PRINT  "DESIRED  MED  I  AN " ;  :  I NPUT  Yl 

45  REM 

50  REM  COMPUTE  AND  PRINT  CONVERSION  TABL 

E 
55  PRINT  "ORIGINAL  MARK{13  SPACES>FINAL 

MARK" 
60  FOR  X=0  TO  M 
65  Y  =  Y1«X«  {X-M)/(Xl«<Xl-M))-f-X*<X-Xl)/(M- 

XI  ) 
70  POKE  BS,9:PRINT  X ; : POKE  a5,32:PRINT  I 

NT (Y+0- 5) 
75  NEXT  X 
80  END 


Program  3.  Microsoft  Version 

100  PRINT  "{CLEARlTHIS  PROGRAM  WILL  COMPUTE  ~ 

A  MARK       CONVERSION  TABLE" 
110  INPUT  "{02  DOWN}PLEASE  INPUT  THE  MAXIMUM  P 

OSSIBLE  MARK";M 
120  INPUT" {DOWN}PLEASE  INPUT  THE  MEDIAN  (OR  AV 

ERAGE)      OF  YOUR  SET  OF  MARKS" ;X2 
130  INPUT" {DOWNiPLEASE  INPUT  THE  MEDIAN  THAT  t 

OU  WOULD    LIKE  THE  CLASS  TO  HAVE";Y2 

140  GOSUB  370 

150  X=0 

160  PRINT  "(CLEAR) ":R=0:S=5:C=0 

170  REM  INITIALISE  TAB  VARIABLES 

180  GOSUB  320 

190  REM  PRINT  HEADINGS 

200  PFIINT  "(HOME)  {03  DOWN}" 

210  FOR  K  =  1  TO  20 

220  GOSUB  290 

230  PRINT  TAB(R) ;X;TAB(S) ;P 

240  X=X+1 

250  NEXT  K 

260  C=C+1:R=R+10:S=S+10 

270  IF  C=3  GOTO  350 

280  GOTO  200 

290  P=INT(y2*X* (X-M)/ (X2*  CX2-M) )+X* {X-X2)/(M-X 


2)+, 5) 
300  IF  X>M  THEN  GOSUB  3e0:END 
310  RETURN 

320  PRINT  "OLD   NEW   OLD   NEW   OLD   NEW" 
3  30  PRINT  "MARK  HARK  MARK  MARK  HARK  MARK" 
340  RETURN 
350  GOSUB  370 
360  GOTO  160 
370  INPUT" {DOWNlPRESS  RETURN  TO  CONTINUE 

3  LEFT}"; AS 
380  PRINT  "{HOME)":FOH  K=  1  TO  23 : PRINT :NEXT: R 

ETURN 


11 


Program  4.  Microsoft  Version 


20  REM  INPUT  SECTION  20-45 

25  INPUT"MAXIMUH  POSSIBLE  MARK" ; M 

30  INPUT" ACTUAL  MEDIAN"; XI 

40  INPUT"DESIRED  MEDIAN" ; Yl 

45  REM 

50  REM  COMPUTE  AND  PRINT  CONVERSION  TABLE 

55  PRINT"OniGINAL  MARK  FINAL  MA 

RK" 
60  FOR  X=0  TO  H 

65    Y=Y1*X*{X-H)/(X1*{X1-M) ) +X* (X-Xl ) / (M-Xl ) 
70    PRINT    TAB(9) ;X;TAB{32) ;INT(Y+.5) 
7  5    NEXT    X  ' 
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MICROMATH 
revolutionizes  the 
teaching  of  math! 


MicroMalh  is  the  only  lull,  one-semester  course 
0l  its  Kind  in  Norlh  America  and  is  tiighly  praised  by 
instructors  who  use  it. 


Grade  6  to  Collage  Levet 

MicroMatti  is  a  complole  review  malhematics 
course  which  wiH  be  of  value  lo  sludenls  from  Grade  6 
10  college  level. 


93  Lessons,  16  Tests,  150  Page  Workbook 

Studems  can  choose  from  93  seoarate  lessons 
;each  with  pre-iest  and  lesson)  and  wort  comfortably 
at  ihetf  own  speed,  with  peers  or  inflividuaily,  Each 
unit  has  its  own  post-test  and  the  entire  package  is 
supplemented  with  a  150  page  workbook. 

Runs  on  COMMODORE  PET  16K  and  APPLE  II  + 
Versions  are  avaflable  lor  all  DOS  formats. 


S500  for  Complete  Package 

A  Oemonstration  disk,  consisting  of  8  sample 
lessons  and  2  tests,  is  available  lor  only  S25  (refun- 
dable upon  purchase  of  complete  package). 


For  more  inforination: 

Write     Mr.  E.H   Bangay 


^ 


SHERIDAN  COLLEGE 
Trafalgar  Road 
Oakville,  Orlatio 
Canada  L6H  2L1 


or  Call  ■  1416)  S45-9i30 


EDUCATIONAL 
SOFTWARE 

■    OVER  200  NEW 
SELECTIONS  FOR 
GRADES  K-12 


Social  Studies 

Health 
Music 
Spelling 
Teacher  Aids 


Reading 
Vocabulary 

Math 

Science 

Language 

■  PROGRAMMED  WITH 
MOTIVATIONALGRAPHIGS 
AND  SOUND 

■  MONEY  BACK 
GUARANTEE 

Order  Your  Free 
Catalog  and . . . 

Expect 
more 
from 
your 

PET. 


-PET  IS  a  regislercd  trademark  of 
Commodore  Business  Machines 


MICROGRAMS 


INCORPORATED 

P.O.  BOX  2146.  LOVES  PARK.  IL  61 130 
PHONE  81  5/965-2464 


r-]    Please  send  me  a  free 
K-12  catalog 
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Please  send  me  a  sample 
program  and  a  Iree  K-12 
catalog   I  have  enclosed 
S3  00  for  postage  and 
tiandlmg 


NAIVIE 


ADDRESS 
CITY   


STATE 


ZIP. 
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DYNACOMP 

Quality  software  for*: 

APPLE  11  Plus  ALTAIR**** 


OSBORNE-1 
NORTH  STAR*** 
ATARI 
PET/CBM 


NEC  PC-8000 
TRS-80  (Level  II)** 
SUPERB  RAIN***** 

CP/M  Disks/Diskettes 

(   MBASIC  CHAStC    ) 
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Tliiiipro^rAfnli'hiiEh  Jri  ncrlUnl  I* 
plfiVfd  ar  ^ridudiii^  rputhnrM  uhwli 


THOUGHT  PROVOKERS 

ibkfprsllcompulcj-ii  Pj-iceiS.^J.iJ 

plavi 


lj"tl]l 


compulcj-ii  pj-ice:  S.^J.iJ?  Civwtte  il*t.^<  Ditkttic 

l<>«itirTHilalirqjnt<lltciu3lgarTiF  A'4»dUpiirTiifnlLri]ann.ri 

rflm-ronrr^lii  camping' which  nuaUjKTuirli  [hirr  priHljf  i>t 

bv  Kl'in;  wiling  pik<s.  piodLicrlan  idunu-v  iidiikdiii^  Artf 

:.  TfiJ-  mtrti;  iiHcruliil  Uim  iiilw  nR«->iiih>hr  highni  ii-ock  pil<«  *h*ii  iht  tiiMuUiinn  «oiJi 

rtpiners>  Prict:  Sl?.ili,CjiH«ie  SJ3.9J  t>l*VclH 

11  III  ■■h'T^ff.  Tfiqhl  iT»i]tr\tmq.  Tlii^  pinuinm  ulhll^rt' jw rruhnamic 

>tlnjsigallun  uilri^rjiiil<Bli 


FLICMT  SIMULATOR  (A\«iti»bk  (ot  all 

A  ifalHtlL  land  rtirn-tlvT  nuilhrmallciil  tiiriLiI 
rquiliHHfl^rlibir  ilii^a^irfliThctiitaicalaitFi 
Aivdriinip#ti>l»Hri<rvot  Tttr  mnr*  adi  arpcrtl  flvrl  tlitt 
Althougft  thli  priigrain  i|i>ft  rvni  -miplnv  qfiphlif*. 
{OMPtirKoMC'S   Rum  «T  I  bK  ATHri 

VALDEZ  lAitlliNc  rpnllcKinputcriil 

I'ALtll'.^;  t(.  A  tn>ii]iu(rr  timuratlfw  <vf  luprfi.ia^Wi  >un 
Alaika  In^ltidrdinlhHtilmiiJilkm  li  a  iraltUk  ar^d  ri.i 
iPkiig  ihr  ihip  t  AlphAnunwiw  (*du  iltfAty.  Thir  Aiiril 
a  mMfr!  fi-«  rhr  fddal  (u-Hn 


rifnrm  I™! 
MiliftS   al 


Mllm 


s»r  ^^^  Mihw«> 


Prttr  $|-?.9!  CatHitc  S2 1  ,<^5  Di^Lcli 

laliDntr  lU  h>T((  William  >ir>«ii>d.Vab«rr  Nai(...i  r^^»-«  . 

unilhritiip  ilwllii  afcuiiirlyRviddlid  matlum. 
I  n  tlw  rraien.  «s  mrlt  #i  mhci  irafFif  liMilgoio^ 

ihfi-nhiLair  rrvH««iniOSvfia.«r 


Th' 


BACKCA  M  HON  :.0  )  AvjLltbk  foir  »ll  Kfmpilttii  Price:  i  19.95  C j«ciir  S2>.*!  Diiktrir 

Th*  prt>4r*n  imt  y^nH  backgammon  ikilli  and  wlU  ahc-  lippm'f  v^^ii  ganw  A  hiiAi#^  tad  icnvpitr  againit  4, 
dm^rx^l  *^hrt>ila'H»h«  hamiTi  Thri:aii>p«T(r  en  »i-'*i  pUl  •gAintmuer  Eirhil  ih*  huMw^^rlhrirnipulrf  r*n 
di^Mbl*  bi  ttiMMw  dK>  mPh  (Uaid  potitioni  can  ».r  CKVifd  or  M>«Yt  I^T  rfpla^  BACKGAMMON  I  D  pUyi  it. 
M-CMdaxr  •idhlhr  nMcul.  iidriiOrbaickgainTnonsM -i  •>v»'  loprnvidHi  FFlir-s  PitKI'^irillil  in4l<mi  ihf  traikiaiRni-n 

■"Ijl  Price:  SlT.flS  Cjim"*  i3l.9J  Dhkcllc 

r  ■.iBntr  FROG  MASTLK  (cntiin*  tuiring  ^n^dt  kaikUn  in  addaiiiii  U'  Iwinq  a  ^JJ^»l^ 
rdL:caiiiinalprDgfam  Itii.*  Uii^mnving  hi.fh-4;ci«<rn[rark>n9amt  !ot  1-I.play4rv  Vnuuiiirbv  ™ak(f*jlimrhd<jiiTn.nn 
iSv'nppmrnrf'gnallinv^irhiiaotlM'dQTin'rgfl  thfKfirR.ButvourpLav-oili^dpnlisAndlin^ngeUhi-liabnrd  Thii 
11  iKcnni|^li.bn!  bv  aiding  I hnm  1$  Tr*«rd  11  jijit  the  riqhl  maintnt  wl»nih«(j  da  (DfPiKhind  tishl.  Thii  Ukm-prr^iir 
i!nnq.anil|u^in*nl  Y«ir  criMrTfrnftlpTrcirilf  bBiTiciSBndiV'Oid«i,illiiMhbik«  idfirvatvm  vi>ri  S<«n^  kiIIIiiII 
trv'ihr  •.■^iidf,  bui  uinif  ■.-itlgn  ihfou^h.  Atrhc^' IfarnvoucAnlcKtkiiHKlf  civil  tVcadirnu'rhoH  thrv  hhlrk  A*  ^nii 
maul  Ihtm,  itirv  rmaid  you  Ith*  "ih^wghr  pinCfsirf'*  ikmuUred  df  min^liair  Ihr  buJi  lypr  iil  arimAl  Jrainiin^i . 
Dprianl  cnndiltniilng  <  wkdiilv  (FvNJwd  In  hlflb  uhnol  and  teXittt  cOutMM'  At  van  leach  thin  ihrv  lfB(h>  v^U  ''■'' 
Iraming  lakn  plain!  Cufm  giapkiit'  Kun^  4n  ]bK.  Rcqubr**  H>ii  |<ivt1JtklL. 

FOREST  >IKt^{Alirinnli I  Prieti  $|i,9J  Cil*j*nc.$IS.9S  Diikellt 

Uilngi^CFllrnigiaphkt  and  Miur.it  «tf«fl«.  ihM  t,linulaliiiiipjii  yciu  in  ihvml'CMIr'i'* '•>■■>■  Arr.  Yl»il|ol3  lilodli'cl 
np«TI1iiKi«  tn  pul  liul  Ih*  Pii*  ifehlh  rniri'^FfiMTing  r^i  thong**  In  i^lnd.  ovaIIwi  ^nd  Mr«in  Hitl  pirlfCllFig  vatuAblr 
«rw  lurfi  ran  irtull  In  tiailllnii  p^iiatllMt  I  Ifr-tlhr  v^iabUi  air  piovfird  iuTiuk.  KOKt^f  flHI.'  triv  »u*p*nwh.l 
t,r^  rtMllfnllnfi    Nii  i«A  gjnn  hnkt  ihf  utHr  H-iilirg  nnit  ihrrr  nrr  ]  Inrit  ul  diMdiltv 

CRANSTON  MANOR  AOVE^TURE(^■orlhSl»r.SuIl«rBT3i^^^dCP  Monty)        pj-ict^Slfl.^lJ  Diikclk 

Al  lail'  A  cihinpfithi^iltv  MiiViiair  gamr  Iht  Sciih  Slat  anj  CP  M  iPb-.trmi  CRANSTON  MA%0«  AtJltNTUfTt 
iAkn^-tiuinrAmvtiirfti)uiCKANSrONMA\OR«^l>tTPiH'i>attFm:iiro^clhrTlabuinuiLlicakurn  LLiikinQin  rhf  msnni 
aif  W]ldanitna^liahd'BbiMikrbDMlliH>i4lvtu|iihiFi[Fai.iiiF^uiibnuiaFi3tit  Thriturnbri''olr(Hnniiigrrialri  #ril  ihr 
awKialfddmiipTtMiiartiiiMh  imiAi'Ubi^ra.ir  llianihrriiiTFri]ji>|jLrlsiiFTwi(iMdiriniuirpn>3iBTTti.,  making  itii* 
gtnur  th*  iH>p  in  ill  iljtL  Plav  <•"  h»  woppt^  ai  ain.  tiinr  and  rhc  iiaruit  .timrd  nn  dhikrllr. 

SPACE  EVACUATIONS  <A«ji)ibk  fM  ill  ccntpulcr^  I  Price:  Si  5.v;  C^kIIc  51:9.95  DiUeiir 

Car  viw  rok«)ir«  lh«  ^ala^v  fd  fvarual*  ihr  firth  b^^if^  ih*  iiin  r'tplvdrt''  Vdbi  mni^lri  hnnrm  ihr  Ui-p  1 
CoMtniin  di  ^-Htnpkrir  ihr  uiKiaiv  l-f  irWaIr  ntitliiTn  irl  propir  Piii  iLraulallun  n.iui1«(ibil>  Hinnrinu  «t  11 
CMMb4M1  «ianv  -al  Ihr  (uiling  (Irnrnl*  nl  cLsii.it  ipwr-famn  Kilh  ihr  nv^rr^  cfiaFlm^  ni  A[>LTKri.'R» 

MONARCH  lAltrJ  wtl<»  Prkr:  SM.4<  Ce^^Ic  Sl».9.«  bivkctlv 

MOKaRCH  n  *  l#K+fi*itog  «onmin  i<mi|laTi>»  t^v^"'^  vw  m  »«".-«.  •■  *n  B-^vir  Kint »  vom  nahMt'*  l*«4«(  VV-u 
ibiiiniinf.  ih>  anHHinf  of  icir^g*  ijnyvr^d  (n  indyiin«l  «i»d  •ancWloMl  ow.  h"^-  n»i*ch  liwd  In-  dMiitniF*  III  ltn- 
t»i.p!iUt»an(lVia*  FniKh  shavid  briwi^'Jnp*''"''^^^''""'''.  Vea^^'IBidih*.!  all  drtnxmi.'n^vhvaffMiiproiniif  and 
ibpf  ii  H.  i«ji  jr4>v  tn  nutkr  *vrrvw«  hap^  Rnnf  m  J6H  Alari. 


RUBIK'S  CUBE  SOLVER  (AvaiUMrrorxllcDmpuunl         Pricc:S.|i.9!;Ca»wnc  5IR.W  Di^kciK  S2].-l* 

InkB^a  llwRublk'i  iv'tm 'Smit^*  li  *.n#iTl<4i(  iil  arl^rilhimic  Irjic .  and  1 «  a  "tvif uiaI'  I[>i  trimpulTi  t  ■■Icubalin 
RL^IK'^CI  HF!^OlVFHt>"■HII^Vl1«r^l^T>.Tlh«^lInl^.•l■l«■<^llhr2(f.rh^$rt.lr.r>.l..>ll]>r.utlr  llTh>n<u.l. 
prr4il.miinri.rrFi.fllaTlmr.  ■1[hrJC^ll■rplh^«nl•^4■■n(■^k!<'dMTll<•ll:h«.ubT  CaOliOLJinlir  Eht  [uh.  H  lr«ri  Oi 


Dl^k 


AVAILABILITY 


Dlhrru'ru  iprrltlfd.  ■ 
PI  i>g  1  ■  nil  ai-i- « I,  *  lU  bl 


r  1%  hupiilipd  Hi-ilh  rumplrdr  dcjcitnmialiDn  ccKirai-nit^i]  cieai  ttpj^narlorib  and  rK-4.n|plvi.  ^Jrlril 
prasramt«l]rimuli^>n|AKiHi>3iainfnrniDPt'ipiu;r  r/^TARIcrquLr»;aK]  licr^Cu-hcirrnird 
«iATARI.Pt.T,THS.HOIL«vTllI!.>ECarKlArpli'<<lpplr«rfi|((iHrni(*p>ddiikrHr*.*,|Ia,Np,ih 

ihhi  d'tvuIV  (nBlpanWrl  d*»fc?"r    Adanrr/rolh;.  nu-vl  pTiri^4n»  r*n  hr  n^a'Hd  on  t|pnd«i  J  (IBM 


3740  wngl*  *f  niir^..  djiflW  drmlrv  tiitip.^iiWf  kjtfini 

CBASIC  lint  r.*mpl..*tl«,  \«.«  «I0.  H»-|h  Zr-il.hj 
Smi.  S,iMTn-f*iri  ■»")  OtIwJinr  cnnipH'rr  t.\Wfwn. 


tl  nX  C«.«l.  MJkfHsrJlK  t 


IJfH  IINHr)A.'Vt..^fLRflRAJ.S..M:CFi:-»4Xiii» 


U  MO>l4>'^'r«n.rF'<r^iti 


-ricr^iul'ir  •«nf  iiJI  rtti-AO  .M-nff  lurfhiin  »  iKwA^h-o- [mcU*  >Mf>l^  iW  niS-4d  NiMr«  ITf  Cic 

"Fn^  ixui  S^nh  Idar  ihu-awrf  ivunn. 

'"Vn- MJIIf RBNATK  .vMrm  rwKiif  v«*f  HBiUn.'*'  CBA^lC  rmlf  **t>thi 


DYNACOMP  OFFERS  THE  FOLLOWING 

•  Friendty  service 

•  Free  catalog* 

•  Toll  free  order  phone 


•  Widest  variety 

•  Guaranteed  quBlily 

•  Fastest  delivcn: 


AND  MORE... 


STARBASE  1.2  <A^ai]tbl«  for  alUumpuirr^) 

tMii>ith*c!<iiiir  ■.pacriiniulallDn.tiJIAlthU'^^riilhTv  Ir 
wilJinul-uaTnirg  Khilr  bIio  BirMklng  itnrtiaifi  lii'irli*!  ifi 
irulirii  and  in.iri.r  uhrn  *hflT  il'  Thr  ■.llualliMtIk  hrclli  u 
ilaibair^a.S  >lrll(;rn^rd'1^>l:l9yllnt|S#l4V4n■S4f  iKr 
<iMiar  MrichandiMug 

LIL-  MEN  FROM  MARS  (AUri  orl>  I 

Dprr>ul^DiiTi.d^Tlir]i[ilrn,.nPinniMaTtar«uuiiDdrli,in 


;SI3.95Cisi«tc/SlT.95  Di^heiw 
1  hr  CTiiyl'"*  "■w  Uvwr  ■  1  iht  Invini  1  btr 
nialieaii»Eki«khtK»hllfhl*ndhii4VV 
bciLrS'dbv  thirr  hravv  ciulwrt  arda 
.{i.J§aSal»'4<rrCil1hbivaiid 


in  AN 


.anirndtE-d  gra^ci 

AL\]N  lAiiriijuKl 
AL\1N  11  a  gii-Ai  a 
riApi   V<H  «r . 

COHMA\t]~  Ir  oi.rTi.r'i    A1x>.  1 
nD«h'i:'«pi'H?WTm 


Irmphitg  m 


'rier  IH9.9J  CisKllc  S23.9J  Diikmc 
ihrn  lirM.  I>|(.ii  ahtlarious  hlghr*u}lullei.n 
**\  fnucli  Dl  ThT  AUeI%  paK«.  Rrquim  nnr  jri.^'Vk'k 

Pricr:  SI7.9!  CaiKlie  Sil.9*  Diikmc 

indiPp  ■  highly  m«nrui.rrablr  ihip  trrkiTHi  w  dfilinv  tfirral  f^nf  my 
iktiill*  at  |JWL*«H  limp  tntlng  111  avoid  i]ir<rd«>miiit<llTfl'mSSILJ. 
M  b«<ii  <Ufti«vrd  «i  lb>l  via  c*n  nn|v  M-f  dm'.iTvaTdi  Hm  •f*.!d 
iThhigh~fh'mgrrwrnv4iiriatT  Al  l.«i 


ai«abinrthruaiict4h  vi?ur>a>*Thf  adi>At>t**>vtf'"ul(  Hi.«n«,  high  En^l  hanyMnOitki 
T>>i-irknrloMlurvrviHii)K>«flhrb«»r»riBli^itlrj.iw.<>)idriank.iahDmb<n3i>:ntihdrch<Tn<ini 
•nd  quKkl>  rrlrral  le  ihr  %Ld*t.   A  (Ufl  ^1TW    Kr^Lnl**  IfK 


ik^ll 


E5CAPE  FROM  VOLaNTI  LM  lAia^i  cinl%  I 

BTinqlh««<nQ<iandri(ITfnwnlCrla'iai(adr  li-li>v«u 
maDnntr  itHfT  Kucr  thiparMi.itd  ebiia^iri  ajiid  Uu 
ithni  |i>ni>iiiira  l«i|  IopcHd«tfl,  a  ittai  ti^m  \-a  1 


t'ouEaJisnc^fin 
irpeaiiFd!)^  fhlpt'in! 
aov*ii.  adding  iij.  1 


Price:  S(*.9<  Cassnit  *I9.9!  Ditkenc 
him. <i.<iti  F-'5CA?E  FHO.H  VOLANTIUM!  1ctni^,^>  muii 
'  blail  iht  qurrdiin  (laiihoul  being  emel  if  hr  H  kiilrd  •.iih  a 
iEayA.p«iiifHlrtnli>lv   ■' 


r   lh«d&siti|«(«iindaFWvf(urif>anap^ari  StJirrrTirnFTiyoacfn  urufJiihrnu^hihr  dv.^  bi 
li  Oilh«rinn.liulin>rrM~J(.  Ar  Phf  htghrilFi^iEtolp^avinorFDbUaclirij 
mrni    Lm*  bifh  irtAJuiKiK  iiapht<4.  jnd  v,i,f,±  Hbih  in  I6K 


ALPHA  FIGHTER  {Aiirionki  Prict:  SI3.95  CMWtir  S|7,9?  Di^ktllr 

r...  r.ifll.m  x-phlci  and  aclkjn  profiiiti..  .11  „ti,'  AUKA  f  KiHTl.H  It>|iIIT'<  y™  l.i  dnlroy'  <hr  * I.f»h|ri 

1M*Wn^il1td»st'l-- ifwtlf'nJthrgala.^  AlPHA  MSf,  Inn  ih*  palti  o(  an  »li*ft  UFO  Irl.aimn.  1*1  lur  t.ro'i  i-l  6^ 
*ndlh*Bami'4md»  HoiH  tl-n—rrquK*  ih.  JniviHck  and  irrp-.jqi«»i.*Pg  rrvw*  diHlculuh*  hJD^tv'™*«""'*lPHA 
rK,i1|TFR  •.•II  Ton  ,.^  \hK  nv.in< 


THE  RINGS  DFTHEEMPIBK  (AMiU>nl>| 

Thr  fmpiff.  hat  dtn^tlnpnt  *  nrw  baltir  dalinn  pnirrclrd  bv  r< 
riiigianddfiUut'ihr  (fallon.lhr  ririplirt^rvvl^iannt'iiflTln 
16K  s,i..*leiiii.  rinplnin  nlrm-h'*  ^aphifi  and  Kijnd  irvd  ra. 


Pilcr:  SI4.9S  Cas^ciic  S;K.>;I5  Di>ikrET.r 

:«llngilngi.nlrri«iav.£j<i:hllinr  voj  bl«il  Ihruugb  ihr 
■.llhrniiii^tilitrpclivrnnas.  ThibPii.c|iirggaitwiiini.i>ri. 
bt  ffit\/*ii  bv  unr  01  Ivo  pUyriv 


INTRUDER  ALERT  lAien  rtnli  J 

Tliim.a(ailpacrd  qiBphicLgbunr  ithlrh  plAtn  vnuln  ihrttilddl*  Crl  ih 
drtcid^tiavcbipriialrrlrd  and  air  dirftirdlnd^WicfcyD'ti  aiallCbMi.  Y<nJ 
plam   Fls.^l«»Kr,(dlHKLlhvwrprm1rfrd    INTRUIiCH  rtlLRT  rrqu 


Pfii:t:5l5,9;  Cajwile  SI9.95  DkkMic 


■  Imt 


MIDWAY  (Atari  3:K( 
TiiyWAVmnnwHini 
nppnnm  ran  hr  «nnih 


Price:  Sli.9J  CaHclle  SIB.V?  DinkciH! 

IF  tami  al  Halllriihlp    h  mju*  Th*  rMUn»r«  .A  t'ral*ji.  j>nd  ihaivr   Vnui 
'  4omp.lrr    Cnkii  viaphicf  and  luund  *ir  hoih  in,!ud#d   HiiM,  m  IbK 

nOLFPROcAlaHonljl  Pi>ct:  Sn.9S  Caiseiie  5^1.9!  Oiacite 

EliiThr<^ii|in«n4br*ki14liri'jt''sptiKiarrran'diiTt*<br""l'OU  I^OlDpindivr  Ehrbri.1  9<:lf  i.iinyla,ti.aflat,itrfablr  Tn 
iraIlvaptiir.iiai(lhhgBra<'.VHith<Kkldh*v*atn.kMT^  v)lhalv'<iicanu.rih>§i'HTinlthriainiBv.ih<blu*b<itw.BaIii 
rui'aT(tv'ndihra..hiirund<>.<lhcliB{i«.  Von  irt  stftalthauDnd.  kiHjiuiunlsrin  i:hrK#n4irBp.  andputru^  riMftrrn 
l.Ls.'aisuouldb*«Mrnni^c''«'vr  MK>>Bi)llitM  ATaiU<]iki>urNJ(iHhKilhG()lJ^PTfO  RrquirnI6KBnifcTWibviti{k 


GAMES  PACK  t  (Available  fw  all  CDinpuirnl 

Q.\?^ES  PACK  I  ciKilaim  lh<  <1mi<|[  ttaafml*i  t*-""  < 
^unCK  ap^racn  ThcHfainM  Fiak^  bwtit  giHnbinnlin 
nrrrr^Kd  tn.  tcviimwiit  irMnti  ThltCi^llririlris  i\  khiiI 


Pricr:  $1-1.95  CisKiK  SI8.95  Di'kkciiE 
-tfiLACKJAtK,  LLN'^BLANULR.CHAPi.  HtlRSF-RACF 
■innr  largr  p(nijT»ni  kjTrauir\  |.Mdins.  Thrv  atrirAiidijatlv 
lhrpilrv>Lilhvi|>rUY^AC(;MPirr^.'n.>iaLACKJArK 


UAMES  Pack  U  lAvjIlaWf  fa-  all  comihiEtHj  Price  SN.9?  Casictu  SIB. 9!  Diikriif 

CkIMF.S  pack  II  in«l«dr»  Ihr aarantRAiViJiillTs.  Jnnn.  ACF-V-DLICEV.  LITE.  WLMPLS  add  rthri*  a.  ^i>h 
G-\ME.S  PACK  I,  alJ  Ihr  jiawn  air  Uiadrd  a*  »rr  program  and  ai»  mllFd  linm  a  nwnu    You  a.^H  |ialli(uliirlv  rnj'i^ 

rJV^■^ct;MP*  i^nKin  uf  chaiv  uciIIT'S 

Why  pay  M9S  9imi>r>.prr  pmgram  *h*t,\ai  can  tw^  a  I>VrVACO'MP  rnl'^MCiion  hhi  liuE  1  U.^S? 


MOON  PROSE  lAiailibl*  roralFt 

TTit^  J*  jin  rilrrmrlv-rhjilllmslng  "lirti 
laigri  ilh  Ibr mount  uirfacr  Vou.411 
»ppie.&c>i  afigTr,  Runi  in  IfiK  Alari 


SPACE  TRAP(Atar 


inlv,J&K) 

nnl> ) 


mnpuien]  Price:  Si:;.9f  Caiwtie  Sib."*?  Diikcirc 

ir  tandrr'  prnriram.  Th*  uhi  mLit  dinp  Itiiin  ni^bit  lo  land  al  n  prrdririminfd 
■  ml  IV  ihrm.!  4nd  I?t1fiilitl«i  •>[  yiitiiijafi  pluidlirn  iSr  idiml  Jrvirri  iirit 

Price:  SM.9$  Cn»ciic  SI8.95  Dlikiit 

np  Pfar  AblHrk'Vil*.  Y!>u<i>iilJ'nIviiuripacf.cfafi  ui,lni|  ihrtD^IIck 
1I  JM14,lbl#  hrfnl*  tttr  black  hiitr  rliiv*.  aluiul  i^nu. 


SUPE^K  SUB  CMASE  lAlar 

S4;Pt:KSUaCHA!>f  viniul«friitrairhaiiddr<ir.ivi«lfih 
vnki  hum  Inrrh*  hidden  tutKiwrinf.  SrTibrdrpitiihai'iTn 
an  ail4»'|ii.rgair»Mibi<h'rAkfi(*di«nl»tfr"riHr  AiJif  Ti-fini 


>fi«:SI9,9J  Cawctlf  SJ3.93  Dlikciic 
i»r«ndkrrpanrvrnn  ih«'i^<iaTritHdi<igia« 
■n{|*ai(h|hrrpMiikinii,Brdi.lhr  •.u'9.  Thit  11 


TWO  PLAYER  GA.MES  (AmiI; 

DYNACOMP  haiacqallnllhrdiv 
■f44l'4alh/ktlil<«  (of  Ihr  f*«tlh  %l. 
.*B«K-n«l  bM  DliTMACOMP  Brd 
prKiilTAm^rtoi-lnadlililrririlif  4^ 


TWO  PLAYER  GAMES 

bl«  ri>r  Al3  C(>i 


itir  lHkir.qhi>-(XkllT..^'iaat4iirm  THnr  iKvplavrif  anr 
a«r  ilixr  brnm  imvrrlfdti'-pJavc^'allfJ  ihr  icmpijim  lui 
and  4n*bipniHii  <n<.i.  wfir  v  l'^.  DVjNACOMP  .i«.(, 
S31  9S  dnk  ll'tnulilr.m.^a'T>«vih«nihi*li.h*p«..rv 


I'l    PANZtRand  BLITZKRII-.O 
PASZES 

|l*ir-?3Sri    1*H   PI*i:*.!M4*ialjiMlr»«r,ialKjrv   hi»«>a   TlV  EIniHBPii 

i]nkklv  EC  reach  th«  Cuiinan  Fai[*i  whirh  air  pirpailng  fni  a  tail  dnpriv 

BLrrZKRIEG 

tiair- Soring  19*0  Place:  ^farI^rmFran<r.  Ihr  Grt^nAnhlifikiiPs  in  ihr  rj 

siimiian  lo  Etvrwnr  Franf  r .  Tt"  0*rm«n  hnrn  ha*  p«nftrBlrd  Th*  Aidrnne 

dFl^r»eol[hrAHnr-S<imniipaiillon.«i>dl(hfnnB][pllBpuj|llhtFr>i<chaii 

Ihrdnvr  onpBin 


plnr  GfrmBiK  Sad  E^^r^4d  111 
r  Thphrin»inc>fDurktr!k.rhf 
DuibhotillpftiKd.  And.rwb;, 


■I  '2:  STARSHIP  TftOOPERS  and  INVMiON  OF  THE  MUD  PEOPLE 
SrAWSHIPTRCX)PERS 

IJBlr:  F0T1l»lh  CenlLiy  Pla<#:  A«Athrtld  planalnllvhHil   TVfllM  «ll-mrl  balll*  or  iht  pl»nH  Shcol 
«qUJi1  loiCH  ol  Trnan  *nd  all*n  uMU.  Th»  mil(nir.r  .HII  M  the  coirrHolth'fCf^illcr.  lai  lh«  f.l»nr 
p4»iilD«  In  ib<  lalar  mbi. 
INVASION  Dl  THL  MUD  I'tOPU 

A  PeFUiiin  annvballalir)nha«  br«rtdlafiaiirH«.1na  irmoir  kllla^rdira  In  imrtngalr  Ihr  drwmn 
i1u.Tl1ir>g»  and  lb*  dtuppraranre  al  mtiti  ot  Ihr  ijlUgirK  lyvikltn*Hn.hav(  rrpctlRl  ttrangr  rn 
Irn-m  <^?iei.  cl  »lir>i  mud  hntt*  Vihith  bai^r^  irddtv  b«juii  iDiming  acitni.  Ihr  Irrrafri. 

■t  '3.  FALL  OF  THE  THIRD  Rf  ICH  and  AHNfORCAR 

FALL  or  THE  THIHD  REICH 

nal^   Manh.  I'm.    Pl.ir  nrin..,rn   Grimai,    Thr  airiri  und. 

Orifnai^Hi  bad  tailed  »r\  d*Mi<>>.|irg  Ihr  l^i^iKlii'fl  tailiiud  budti' 

nnanv<c<'lla)»rd»nMBifh  IT  .     and  i.>  Th«  .llirt  br^an  ihrii 

AKMOHCAH 

DalT   2Itb    t4«l    dace   Hvni,  Ruuia   A  :>r.Maiaa.h»ri-kiir  ui 


inlm^vl'T*! 


Irrarhrdihr  Hhru 


nlhin 


Sri'(    MOUNT  SL'RlBACM]ar<d  MIDDLE  EARTH 
MOirNT  SCHIBACHl 

Dairr  IfaFrFi  fM^  pt>^*  |>.njiin«  TKr  Ji^awM  opeTxd  tire  hom  HiMial  Stinb«i:hi  a«  rh*  iuaitH-i  Uadrdi  nn  ihr 
pnAjrhnp-ihapfd  lyEond,  GunRle  frnm  Ihe  hill  tovld  to^n  iIm  fnliit  lilai^  Itus  H  >.«*  a  ^Iital  nb]rriii.F  il  i*v 
An3mfiuii,ii,nrin  fapiurr  fnd  Hill  I  i*  I  h*  itll.)inp'vrt*fli  a^rliehl  H'KinlSiifl^thifij'iMrd  In'brnari^ihrnun.ti.iiiingl^' 

^irtniF,  F.ARTH 

DAir  1147  Pl„<rr-  MIPHI  F  F.ARTH  Ihirmiili  pniM<n|  i>i.niH.|v  rmH-fi.  und  iMky  pBiu^rka^^dlu.netrdl^adinq 
fiurtian  ind<|lt,r  wnlrannln  b<wiih  Amriua,  a  rr*Ri  nJ(lfi|.ird  Tfykiinnt'  inriiKtvfii  haif-undenikm  A  rrvltiMn  10  An 
•inrruilrd'riiii.li(iith>crii.irirrfllirELailh  A(lriap««ili>ui.iiMrnav  waMi4ngap*l1^DlH^rialiTKinEhhlh<  mlftlonhat 
aiTli;rd  a  I  lh»  tarrh'i.  fear,  a  Imd  nt  Damn,  ifrairt,  orvana.  «nd  unWlMril  irflnailwi  And  |hrn  rh*  rrrituiri-  nl 
.MIIIIIM.  F.ARTH  «pp«aMd  ItHtamUhwd  bv  ihr  m«l  h|.qhlmlng  haiini  »iHlrt  cira|rd  by  man 


MISCELLANEOUS 


CSV^TALS  lAlS:Tynk; 


CRY^TAI^ha.brrniiwd  »■  tcxral  W 


■f..J  . 


■:  bii.m  Cass«lc,S]B-9;  Di". 

ifilianird  mh  tnli>S  ILhlrh  vaiv  f 
I'  t'-Lind  ar>d  ^nphiri.  (ir  tnr.>i*rtl 
I    1  I'riufrt.  ol  Ihr  Al*H    RiHu  Hi 


NORTH  STAR  SDITWARt  EXCHANGt  INSSE)  LIBRARY 

[iV-^iACOMP  nn^dwnfciKFi  rtlr  13  kfiturp*  KSM.  hbiar>  Thdr  diiknirirHhtonui 
■^roiandloq  tA^w  r<i(  thf  pwEhaw  ptwr    Th^  thnuld  i-*  pail  ril  rivrv  Nniih  Si*i  h 
DYN^COHP  k'l  drlatU  irfiidlnq  Iha  (cqlraHnl  thr  \HSI.  i.o»«liM 
PiKF^  %9  95  rxh  H  4S  (Hh  II  ■>«  nuMf) 

rhr  rnrnptrl.  riJI«ll«i  mav  b*  PWth*»*d  «ki,  I|S»  li 

5'i"'  DISKETTES  (wfliwlfflred  wn  leciaredl 

As  wu  miflHi  iiiu4t°*.  DY\ACt>MP  pur<>i«wi  AikMTn  \*\  laijr  auannii. 
the  Miir-gi  alonj  10  ww" 


BUSINESS  and  UTILITIES 

Thr  WlRTrOllII  M\N\(,I  Ml  M  j.^kdj*  **.  inllrtr  bv  ■  H«l.  btnUf  It.  tv*lp  ra«pi»jf  pnnidHn  I.mpi0tlilu«1 

bji  rlirnliK^Kh  nrt  iinrAiii'.i'^  jnl  |»i<lr'i.unniillv  UjiIouI  Tw  t>ui  ni*v  d'tl'^^  Krr  own  Invralmrnr  raf'igDtlf-i 
P(lRTFOIJtlMA''A(.l.MLM  jiai^qualKy.  pinU-MiKirtilltol  wtl'th*<ll.riM  n«h,  pnn-^A'V™""^'"'**'™^"''^"*'** 
tSiDHilldwwni  MFiih»iMrv™<"»S'P»«''»'«''"""'"*''rf'i>t«FKlMSt''iUn-»Jkn™'iopnb«cli»iilii  Cnnii-i-iufurJ''*  <" 
i>io  ilKhc'MTii  •Innq  inih  ■  30  p*ai  iinin«ilnii  m«rrija1 

PtKSOlNAL  FINANCt  SYSTEM  (Aviilible  rw  ill  compulersl  Pri«:S3y.yS  DiiLelie 

and  !ai  dirdnrnhlr  Urm-  kFS  uiil  inil  ind tummftriH  E«prnici  bv  Pt-V«.  *"•>  "I'lplav  irfornnlinn  1*1  inpf  ndilgret  trj. 
anv  Dl  26  uM-t  <l«(mrd  c.iri»»  trv  monlh  .11  bv  0»*««  PFS  •^iK  r^f  piTKliiif  miinlhlv  t"T  gia^ihi.  at  nout  »iil*rnw»  bv 
MtWn.n'  tlii*  r'"*'"l!L.I  r^rkagr  ipqudHonlv  "iw  dkrt  iMvr.  m4rtmal  mrm..rv  )21K  Ai»(l   32K^(HXlt)  Sr»rl«r«l»il3 


Pricr;  M*M  DKkttlc 

■  -bit-  lL>  ktcp  iiath  i><  IMh  <nd 
lif'nitiAndch.irlliMr  diiiutll'iri'k 

!ttiMh  irMi'tiTdgii-bng 


FAMILY  BUnOCT  {Apple  jtnd  Ai.ri  nnl;  I 

FAMIIV  BlinnI  T  H  •  Mfv  tnir..nj*nl  ftn*wfik»<"i(^k"pin3  pf'>a"am 
ctpdit  ripcndlEu'p*  neurit  AS>  iMQni4  on  ■  dNIly  bnvv  V"u  ran  ircnid  lai  1 
FAMILY  BUDOI^^T  alinptnUdMa  fnnllnuihLit  iKird  nliall  r>rddt  lianuil 
entilvtlaanv'^iM  ditfflfffKupfnMACC'CKJnTt  ■»w*ll  aiile  &[HVi<i<lt''ndlai 
thpisn  cDiDiikl^  coniiol  ota  an  whtiwiw  (Qrapliea1«!  land  u.noidanij*it!l  iubjcct. 

TEXT  MASTER  lAppk  32K.di5J(tiw  onlyl  Price:  S49.9;  Dish«tle 

TEXT  MAStEH  k*  a  frmral  p<in»w  l*<n  rillOf  fpf  ihr  App''  H  IBrnp"'"  l<  tr*tam  pnwrfftal.  Lr>iMwntTnirtd 
HHiuiandi  vliirti  ^nnirl  ihr  c<4ftp]«if  inanHii«'la<"<«  ^1  irili«*l  urinmialion  Ihr  lufDOnaiifiii  (Tfal'd  mn,  br 
cnrmpnxlinrr  cimlptilrf  ptnSfarni^  daTa  Ir-b*  uwd  bv*"**"  P™f  ai™,  and  mnfr  TEXT  MA»iltR  alui  inli-rlwri. 
yrilK  aiiv  pilot.,  cwmrtr-d  In  l.«-I  ^wT*  TV  mm™™  .v»">  irqufirmml.  «r  31Kol  HAM.  fl,ppW».Jl'm  PnM,  ai 
IfMlinifdk^.  andaliTttTf  lHl<ri-d>[<i<i  H  XT  M^STFP  ran  pror.M  any  i»nfl(S  dl*' ■^sn**'!  1^  Mil™""  TW.i*  il  1* 
po«Jil.l.j.ph«*Mli1ria*l.|.l-*iiv1iiL,.i.    {  ..mmi.niplclr  .ilSa-i  bBU  Irhl  lfc)M*rmanu*l   llXlHAmiMi., 

rs«li-«lrfil  in  rapstiUlli  <rh  nv(l.^^  ^.[.1  |i'r i-l  *\«!rm»cui.llni  3  .  <M  m..l*  In  put*     TfH-  i..B!n.*nrfi«va.l*l.k  i.l 

TF.1CT  MASTEH  «f*    tfHUrt.  I  SI  ,  !  Mh.  ITI  ,  NOMUM,  INSf  RT.  Ml  HGK^  STOP.  RfNUM.  Ill  H  II  .  "'■^Vl 
COPY    FHEF     RKPLACE    IVAU,  MOVJ  .  1 1  MiTH.  tIST.  REMVE.  CLEAR,  AUTO.  HETHY.  AI'MMJ.  SET 
MANUAL  CHA-^iOt.  SCRATCH.  SHOW ,  t'\r'\LC>C,  WOtlirV  COMPARE,  HU».  DlSFb^V,  HFLP 
tNTELINKtATJiUmljl  PtkriSJ?.*!  Di*t«» 

TV>i-Cil«#^t»«l>*S«'r""'.™«™'»'*'^i'-d'nTF)trtl!*r<i"n"Jpm5faBiiloi(a{i!iiaNBav<fci:ii^lr»r^ 
Ihrnv^tlAlan-duptri  n^odiinliy^uli+d  Tvi  uttl  Inonrnw^r  ivl  iipnalkm  vm  mrftafifiHTt-itAut^rr'.-Htlr  q  ,  IJtr 
SOLfli:£n»Nir.cNrt|»niJ.quirtlyl«»ddal***Khi).»!«-t<W<jlaik»*.».(ov<'i'riii»VrirTfcKliM*fiti'*lnt  Thugr-.ily 
mS<KTT''<l'i>nnrrl  Fimr"  andihu-i  tlM'imiwchi.rg*.  V™i  mflv  •!«  tnwd  llimininl»''""^"*'l*<'l  **'"'''"""'''■''''■■" 
MuMn  A^jttUinaltv-  piugiaidi  trtmten  in  BASIC,  TORTRAT^,  ■rir.  raiivtw  bullialf-linrmii^  ihT4iip(Hiil  ir>i  rdit-.T 
«<dlat«(""pl"ad»d"loaiH!ilhittttfriiM'»'.'natlnflltirftliiiTt*r»'iT'"artlni[Hna.l  Evrn  Auil  B^SIC  pin^^m.  fn.v 
bf  uploaded  lurlhrl.acomniindfilf  mavtf  buHlDW'Unr»nduwdl»H'rait(initallinflin(,u(lHFr*lliTH-»h«r»»V'<<'ni 
Th*!  h.  wou  (Ml  wl  u|>  ^mif  uq,Mn{i  (rf  llmr-tharr  (nmmaryli  and  prr^ntnH  atid  th*  Ala«  nbH  t,an*mil  thrm  an 
ncrdtd:  Imith  jWrKarilnfl   All  lh!ii«dd»  i>p  (n  *ti>.m^  holh  conrMxl  llm«-  and  V""'  W'™* 

PAYFIVE  1  Apple  1 1  plui  diilLmc.  i*'«  driven  T«i)uit«»  ^'i*  5 149.95 

TliK  U  an  rnmraouilv  il*u!ile  *rrph<i.**^  sjvn.ll  i,^«em  mih  nlTaqidinaiitv  jiMMl  hunun  (ofKwvxnf  Iraiuin. 
PAVflVt  pdnii  th«  ki  and  Cfrinpi<«  Ihf  r'qunr^  »«ii.r»L  "alf  "d  liKal  liXBii  i^r  ap  !Q  H8*m[*n*»^i   "w  pay 
iBrthod»m«vt"tK~>^.'Salin..^o™'"f™'>""''»"V'™™J™"a™  TWrt-airmdilpl<j)pi«mstoiFavPf^ 
aEu  can  br  uwd  ih  «frV  tOT\tHnatiun.  PAYHM:  |r«ludn  many  rtlwr  IpaiurT'i  and  comifs  rnirTMlv  "'H  aMammin! 
with  a  2W)  pigf  niarLiI    Tftpresnaal  mav  t*  puichastd  icparitflv  I"'  SI",  atid  ihat  pa^mml  Uiri  Mpp^Hi  If^  Ih* 


tohuai 


n  liirmi  v^u  pJithair  allhrUi^fmi 
idthrndli.|iJavtaliHi4io>i'illl'Vp'l^Ilv< 


:Si:.95Csmlir  ilA.flS  DhkeiK 

«   ll(*>rr  jrlng  *nppinT   liwill  irmiFid 


wmpwUfll 


SHOPPING  LtST  lAlari  onljl 

SHaPPINGllST«fhr«tnfcirm*rlnq 

tnud^tl  ihflhingi'iDU  mishl  nci^  1 

drWnh)).  <hianginf  ard^  MrDoq  <Uia 
TAX  OPTIMIZER  lAiiilible  Tori 

Ihr  TAX  tlf  riMIZr  R  t,  an  «aM-lo-uw.  .r-n-^i 
aBaV'"'3^arH4nhniiirH-ru(mii9i|n'.  llw  pmau 
compulpd  try  all  "■■  nii«hodt  iT*g«laj.  *iKn«nr  a< 
iminrdialrU'DbMIVftlwTWIptfcclr'IcriTitql  linanc 
CTA  Ciffiti-*af«l  ccmr*  compleir  •riTh  itiKurrml 

STOCK  MASIER'STOCK  PLOT  (Aptpk  iSK]  frkc:  SJM.yH  Diskettr 

Thnii»full.»*aliif»dilni:ki>nohlp<-Tn*n»5.rwnl  andandvstsivKrfrt  I#nv*iii»ttKord»iri  L>Pinthii1vU«lnmii. 
lwiti4lTri*4f*d  YiMiiiwricwdT3rn:r».r»i.»nur,.jmirqv'itaM».aOt  quaftf i1v*aiTijpjsandtfH-y»ntl»-lraF>**chinii. 
Inn^UioniiiniiaiitL  P  IL  in-»*+»<nJ  S*  PNASDAQtandMtJHr  *V.ntnMi'wpl4lfHIRr.Sirti»p™»T"M'-V'>'*nv 
UmL  ataimtl  arrv  <Kbri.  t1>TM-  np  thr  indi i.>k  PmllnUn  i.aliir  ni*v  N#  n*lual«d  at  *»(.  Iim*  tmnrt  iixviitrlr  «ilh 
iL4m|i'W  lilri.  i-m  m  vrnnd.  diiLr^If 


ninl  vim 

TaglnS    IT 


P>ier;iJ',9*  DKkfiTe 

Fd».p»'>-v<Vaq'UKl.a'>d<a<Lvd*limi<v  lnc<»nFla«<i 

.  lAX  OPriMl/lH  hi»  tiifftr  ihniiiDslilvl-'UlrUFd  ij. 
n  Jit  dala  111**    TAX  OPTIMI^F  R  n  ta»  .IrdLKilbU-' 


TURNKEY  AND  HEMJ  (Atiii  ijn1>l  PfK*:  SI7.flJ  D-*k(iir 

TURVKEV  ii  ■  HlLhlv  iiicpgiam  nhith  allavti  ^-m  m  (t'air  aulabinl  ■ulrlu't  dilkniti  »**i!v  SHnpH  |iMd  and  fLjr 
TUBNKEV.  kwdlh*  program  di»lifl1«l[>bi'  mndilvd.  And  AniwirllH  qLtrilmn.'  Th»  ILRNKEVdltlWMr*1uiKnniri 
with  DOS  2.0  nnd  mclkid#i  inolHci  progTam.  MKMU  MLNtl  Inn  ihr  (iinlrnii  .hI  ^lui  dltk^ltt  alphahf  lii'^ltv.  -ni 
prmiiUlli.  iuiiftiftflu*»nvlIASICpri>Hrimi>rifir(litkii|iph^lVlHnflailnBl»krv  TURNKEY  affd  MENU  pri.mlrvrvL 
■ilKlhp  atidtti.  In  run  anv  pro^ai*  tin  vfxir  diikrt^r  b\  Min;ifv  lurniirg  nr  ihr  itiHipuUi  and  prrttliyq  ■  ■virglr  kry 

STOCKAtD  lAurl  iinU>  Pri«:  52^.9!  brsk«« 

STOCKAID^  piniidM  a  p-^vrriul  Mt  *(  tfH>U  l«  il«i.  m«rkM  «i.Kut  ailti  ^lOCKAtt)  >«i{*hdiic>l'>S  P«>i"t  ind 
K^oirchArti .MKi-MaibaKhaittklthHUHillarr-n  ViiMiin*lwiT»*nilFw  Innq  Wmi  mmins  jh-t*****  »ad!>n-b»lanr« 
ustun*  fralwrn  t.IdtK^IDalk-im'^  m  hr»»i  daidv  d«ia  -nh  a  unglr  diikrl^a  i.t<ira9r  (ipdlbJih  i-l  13^4*.*  y.  lb 
WncU   In(»u6^  af*  WfxW  dit^idttd  s-aJ  <^14|  »dtu«ni«i+  ra[utrlkliri    A  i-tt-,  p>crfnU»na1  |i»flAQ^' 

NVINDEX  CAUri  otil^l  Piier:  Hl.*5  tJhkttK 

NYINUEX  tt.  a  (ompii-lMiMivr  viftwArf  parhifr  tm  Monng.  irlitrvlng  and  pigling  ?^+i.  Vitk  SkK-k  tltilwngf 
Infcimallan  Tlw  dallv  daM  lirAIKl  Indudnt  ih*  t'>n>l>t>tillr  Ind**,  adtancft.  ilrrllvi.  tin.  hilhi  «iid  nft>  lout 
Cripeiicat  rflipl«v»  IFirlwdr  ih'  <iIkii«  plu»  'hr  md"  nitillaio..  riunulailv*  M^MtltftdrtUnm*  tid  BU.^ina  avrfftgn 
L>dta  <nlr\'  *F>it  rditinq  1^  rji>|.  Thi-  djvLnlr  imliidn  morr  than  two  V«al»  ■>(  dAlly  dai^  MYIWIEX  hi  «i»  fwrllrm 
companion  m  MCM.KAin 

PLAYER-MlSStLl:  CRAPHTCS  TABLtT  lAiwionk)  PrieKil».»J  Ditkcise 

Th*FLA\T.R-M;lS'i|L£GRWHIC5TABltT«ia»d»aBii«liiiiak»*wdrieda»fv'>uiirf.th-i.T'l!jp-Dai™ttiileTdstpla).*iJi 
bRAHIICS  MEI-tX  7  Vn  bm^TTBiIlv™'  h«>.r  tn  irAd  thr  Iwaltini  nl  tlwvr  liny  Ucckii  on  vvtrt  giftph  papn  and 
cakLral*  PI  (JTt  and  HR.^HIth.  *  rth  PMGv»i>>^t<ItH-afaipiDF«ilvdn48'icultir{ul  siaphitdJiplcv-t'^JThviMi^nyirirl^ 
And  ta>*  ihfRi  rn  {|i«ltrH>  br  lai«l  nnall 

LIFE  CYCLE  ANALYSIS  AND  DEPRECIATION  lAppIr  di^hcllc  i>nljl  Pric*r  $}<».«  Diifcm* 

Ehit'i  tdlT«*ii  pafhagr.[r««t<'i'Ada«  rdroibuthrwH  npvnU'l'Inf 'tPllpnM'nl  uhlihrAnlalnbriuu'dtocakulalr  and 
di«pUiva  vantlvof  i*por»  Ymi  m*v  p(o|r<l*nnU«lc<>Hti.  llndTlwpI»«rn«i«"th  rtvalr  4rprn>a.llnn  uhnlut**  and 
lirtil^'  lai>iUducn»n«  Thr  «taiuatlonriKhniaH«t  i«jiifcitTniB*iandard*  ^  bv  Mn^l  agrrwlrt  Thli  li.  an  <nvaluahlr 
P*tba«foia"ib«li'MMin^,iii-h.ih«*ln.,,icdlnr,Brpm»ni  UFF.it;VtirANALVSISfra!u«na..aiiyI..iJM-dai.(.:r 
tTtn'i'yn  Htlkor. •ndp1iT>4"  l™Tn*»ird  biidinpt  ripo|ii1ori«»  n  pfrimlaltwi-vorln  ia.i  ipford kirjimg punnitn 
Wl^a  yxd  kvf  4<nri«iin4  lam  Inhrnuikin.  rhit  packagr  11,  lai  ilfduEltblr'  Rrqwrn  *gk.  tinnd  un  (an  dnixlln 


MICROMACIC  (Apple  diskette  onli) 

Tine  tripHaiti  -^l  thu  P"^rani  ii  liiarit  ttw  WAdC  MICROMAGIC  ?it(r"  mik 
fimpwvnoi  a»la'«J'ii1'wnim*>nmTntMckJI)">'**auli!ltvprngr»ni  Intirftritc 
!t  projT*mv  THr  mti-i  lici  n  KICHOHAfJIC*  »p*Hal  ™  irr^TTi  ornphLti 


Price:  S74.4!  Diikciic 

■  ndiDg  vmanlir^'  in  Hi  aCnliCy  lo 
inlngnndmafrif  graphuri  Isrusrtn 
ar.  V^ni  t"nln>l  a  graphlci.  carsoi 


diiiTCtlv'frnmih")"nbn«nl.rrT<nmihlghl'inlnminimag*-.LiWnff»,1l  |b  avaltahlr  mlnn   I 
giirtuir.4iri|Fib'«a>*dnndl»kullh«t.tngkkryir>mmand   Upr<i2AilFTUSir«ranba  uvrri  ai~lranrr 
1lHq  iflaviHl  baik  al  high  *fn-ri  I'll  rirat  th'i-fl  «.iilma1^  iih:|iM(K«t  Tlvf  fflftlt  air  tnrhi  ■lluf1'^Hg 

pro9rammii>««kdUarr  w^rwan^l>luwNltR{>MI^CK   If  ynu  ha>r  born  IruiKalrd  bv  ll^r  rtlari  irq 
gri^Uci  imain  Htlh  v»ur  rnnpulf  1.  MICMIMAGlC  Wl  driiqhl  k«u 


SHAPE  MAGICIAN  (Apptc  El.  4SK.  difkelle  onlj  I 

Al  lai!"  An  ui')ltiv'l»rp«lnli'>lvr'rili»ggii:phh  tHhapri  btrrh«Ap»1f  tf  1 
ilwB  Kr  jH-it  ti.  dnrlnp  Arradr  gjtmri  it  |r>  iiniplv  rrvKonct  y^our  DP^gi 


Pfice:SI9.95 

.  iijir  Andki^-r  uplnlOtliapir^iillif  ti  ran 
t  AcM  Ihal  pidfulAniil  PotifK' 


ORDERING  INFORMATION 

I  iirdrciiaFr  piiurrui^  and  itiitiitrd  iitihln  m  hmirt    Pl'af  ■riwkiif  pavmrnl  **t!h  ordff  and  Infla^  rh«  appt^^lUir 
hifiLirri  inbimaTinn   II  pAving  by  VISA  iqi  M^'ti'Tr  Oi*.  mrtudr  ill  i>umb*rt  -pn  rari  Pur<haw  iifdru  ar-Hplfid 

Ihipi^nf  and  }lindJin,|  Chii^ci  Dclncn 

U'ahln  Mgnh  4>fTWil(a:    Add  52  00  All  orilni Including  bwiksl  #c  wni  Fliir  CUtv 

Oiinifc  Ni>iil>  ^m'lKa..    Add  15'^  Ait  Maili 

r>rduTrlOX>li>n  ordrrinq  lotnru, 

H-tP  M  rii'lit 

'Slid  12^0  r->  Ihr  I4t«4d  dlilirltr  piKi 
Hir.r*..h  MHAHC  «t  BASIC-aO 
?-.-C:P  M  \lni% 


I  10^>il^ncidnkigioifli 


VilpikllRMuili  >k 


DYNACOMP,  Inc.  (Depi.  E) 

1427  Monroe  Avenue 

Rochester.  New  York    14618 

24  hour  message  .and  iirtltr  phdiie:  (71ft)  442-8731 

Toll  rpM  order  phuncs:  (800)  82S(j772 

1800)  H2B-6173 

Office  phone  (9AM-5PM  EST):  (7|fr)  442-8960 


EDUCATION 


HODOE  PODGE  (AitpleWK  only) 

Lrt  HODGE  PIJIWiL  b«  ym,  chllJ*  trayh,*i    l'ir."n 
~h«ptH-nlng"rfla'l>dl'ntlwlrllrla<.n'UinbHiinlih<rrt>r» 

rhi;d"nf>nni  a«»  I  •'t^ln  7  HODCE  Pl>l}Gt ^ni 

uuDl<Dmpulm<-rdutBllon   S«f  rlH-*i,«>l1rni  ir^m 


Pncr:S14.«  Cisselle  SIK,**?  fJisktue 

«nv  1i>-v  "n  v"ur  A|ipl4  '■ill  intill  Inn  diHrirnT  «nd  iDtiiauIng 
nk#v  t»i»F">Bra"il'»i|**llh!rt.(rk«r»nd«iundair  ad«1Jghr(i»r 
iimidating  ira(hli»*dr«,h'*»hlihhplnaia  w*  rilnnaniimlii  ihr 
(Edlhi«»'rvpv|i<iUiirHii>graminXNF!IU.(}KLI>*rd:S()l1ALK 

TEACHER-S  AIDK  lAiarl  wid  PET  on[>  P  Piice:  llX^!  Ci^velle  SHfl-^  DKLcwe 

ILAtMER'S  Aim.  ion»i«i*t.l  Hirer  ba»Knio*aW.<=.nl*inrdintrt»pfCfliaPn  Ttw  luHmM^ulcptotldrt  ,MKI«.(.fi  and 
H=fe(i«E.ioo«MrilM»»nliar\mg!lP.'el»rtd.HKulT^  Ih,„t.ind  mtwlulftonii+m.  rfi™liipl«-iMinpr>-W.n..  ii.-tiithtlM 
itbdcnl  may  br  ln[*d  ftolh  on  the  Kn»l  aniitrr  aid  m  nn  ih*  (ututolal  im-n.  in  ihr  long  hand  prnfrduif  bncral 
!ewk(ifcom|jl*»l't.*r*PTmidTdhr>r  <■«•"'!  TKr  ihiiilrtLOdtil*  roi>nM*il  dW-liljsn  probJrms.  onrUaiiLCulaTli:  n' 
Ip-iiirF-f  Ihr  .Hji.ui. II  nn>da[r«ilwilbhr  Inns  bond  division  ilepicanbrdJip'avniarona  with  llirr 
h  1^^  irmaindcrit  dcrtvrd  LUing  II  ACIIFR'SAItlF  li  • 


^arlvd. 


STATISTICS  and  ENGINEERING 


UIOITAE  ULII;  R  i  Vsjilable  fiv  alU-mpuic 

DIUrfAX.!  IIILHiiaiiimpirhffitkrf  diitapiivrvi 
iiiiihDDH'liDniaiHnUflhlli'rlinini'.lnihrnplu-ii 
by  iltrrcltv  rnlrflhg  iMPiPli-altmg  thTd'*l'«!  fHlii 
hhrnnuvbr  ipifitininirtlid  Wvaningjlrgrrrs  ■* 
niavopliDnallyalhl'br«inH>n|h«d>-''iHaHanpilni|h 
Fra[uf»4H:.rmCrTALF|lTF_Rlnthni»plonH9nllll 
hirkcthou.  A!vi  iiv'od'il  ar'  ion\pnitmi  d*ia  il'-iagr.  iriTJrv^iT  and  n 

DATA  SMOOTHER  iNo*  ii»»iliibPt  fw  \i»r) 

n»»  i*wil*l  dala  MtiiHHh.ng  pT'r^^w  may  '"  ""■d  t-  lap+dK  dm-r 
maknrrfk^iiatavhirharTrtpialhi^uHrd  TKr»^marf  «iralufr«  ihn-C 
frril  ahd  *f<r.M]  drrii  BiPir  rAlculatlon   Alw.  iidudtd  »  •iproniaiir  plm 


,1  fiiiLt-S}'*.'*!:  Emrtrt  SJt.-ti  l>nk,riif 

ig(jiiF»ji»ni»liJ<-h["fIpiiu1'Nr  iiMiH'dr*rgpihnin.ri(illTl  lurH-ll'-n 
rHinlBOd«Th#tha»'li|itwl|rqi»n.rvtraniilrrhinrtKHillvp*Tl(«-d 
ut«.  In  Ihe  nwnu  mwdr,  "*al  law  p.ai*.  high  p8H  and  b«iHlpa» 
iidia^inlh<  numbrr'i'polnii-uirdln.lhrcBlrulalliiii.  ThvitfihtTi 
iiK-n  Inaddilhon.  ntiflii.iihagritullriHiaillifilirfiniatrbrMkcird 
daiab^loTTerdafrrildlrrlng  •ma.ilJoMiiipUvrtTlvrhnwnflliM 


*!«:  SI9.>»!  CsHtilc  iJJ.^*  Di^kelU 

uhil  Pidoinali{]r>  ha™  nurtil.  buti"*»»  and 
idrgrnandrsi^TDlfkl.at  ttTll#<<n»n1b>i4 
ing  nl  Ihr  Mfiur  daia  and  incuhrd  rualu 


lOlJRIhR  ANALV/LR  lAiBiIlN*  for  all  compiiler*> 

{lwihltpiti]nmrnrMrfi.|Br(hrhniurrKVH»<"*"""™^"J^i"«' 
llr>aoflh«ln[iuljialaandinuln   Pfatlk 


PliC*:iH.''5  C»swl 

jnak  IhrprriqjaMh-ili. 

Ilunk  incljdvthr  *iulv*l.1  ul'Ci'fflphl 


'f>aul)>nia>it>'<«Iing 
awdp*llrfn»lB*u(h 


fi4kli  J 

TEA  iTnnsftr  Functbr,  Anjlv/crl 

th»  if  a  iprtuil  mltisaif  pocka^T  iihuh  m 
ampliftm  and  biirti  bv  tsaminiig  'b«Tf  'i 
ATiALYZLR  -nd  [ufllahnf  a"  (B5in<Triiiig->«i 
u:TwTHiFiKJRI(HA\ALYZER*)dT«ian-dl. 


Pri«:S19.Slf  52X^5  Di^kenc 

brd  iCh  ftiAiuatr  fh'  iitn-Jrr  iFunrlLom  of  v,iii*ini  tuch  at  hhii 
In  pbl.wd  Inpciti  TEA  L\  a  n&ajor  TB<Hlj'licaTrvn  *4  FOUftlER 
citwl  v<fMii  kit-FrrqiM'iv-r'  plot  at  »p!I  as  daia  ^d+Iing  Itafuir;.. 
HLiftJa«lMf*fli;!!WM»».TFAisan™gnKrTm«tii^J  l^tillatlrfnT 


HARMONrC  ANALYZER  (Aviil.bk  ft-r  i>ll  cmputml  Prl«:  124.95  Cti-itUt  SJB.I?  Oiihilti; 

HAHWnSlC  ANAI  VdflR  ..ax  dr.i^Ji*il f.'t  |hr  h'>  Irumaoalvtliuf  r*p#tmMi*atrrrtmi  f  raluiri  InrJud*  d^iafll* 
5rn«»iir-i  (dilinijiodiiMag<>  ifTr*ml  a*  k"ll*«  a«'a*P"l  »(«<'"""  pl'"'!"*"^' P'"'^'''"'^  "■"^'" '•"''"''*'"" 
ih,ifipuid.ian..d™.lh».o,Lia(N*partd.^.ln.>rdri  T>w.nifl|j.J  dala  I,  ■mted.nd- rubiriphBr«nlriTfit*n.>f.l.u«it 
in  ifrrair  l^r  dala  hli  iF\^\.tti  'bv  thr  FFT  algiilihni 

F(»ER1ERANALT7tB.  TFA  and HAkMlJftiltA'NALVZERmavhr  purr h*,«■dl.^thr.^.i-t..m^^fwd|^fKr^'l^SI-''i 
lEPirrr  >«Mtln>  and  1<vl  Vh  Irfiirr  ibikntnl 

REGRESSION  I  lA^iiliblefoTilUUftipuwM  Pike;  SI 9.*?  Cjswtie  52X9*  Di^kfttr 

KLCREiyON  t  t  a  itn^w  ond  rurtumnallv  tTr«iLi»  CFiM-4LmcnrK"f1  IrM^i  ujuam  -pnh,TirTnh*r  fyn.*  liiiiTig 
pTOgr*in  rMnurrtHwludrw.¥ltP9hai.UT*E>i*a»uioraali(:d*gr«iiir.nijn.lnnop(mn:anr.Tr,^-ih>^lnl*rnflilit-r>n- 
M  BfTing  !Mn?ln«"  dala  rdilinf^  AUti^malh  d*IK.  'in**-  "id  rrsfdval  plellhitg  a  stariMicil  fln*l¥«li  k  q  »iandflrd 
irvlni<.n,irT..rl«ii,.fl.tormci»nl.f'rf  larrttmuch  mnie  In  addllLm.,  hr.  fit*  mayb*  tritd.*iihnMi  irrnlini-g  iSr  diia 
RLGHLSSIIJN  I  11  crilainlv  lh»  tnriwiiiiUHi*  |pri'ffr«ni  in  anv  dala  analv^lA  *fth*aFr  libraru 

HEORESSION  II  tA^iUisk  For  all  eHmpwTf r»  I  ITfee:  SO.W  CiwtlW  S2J.'»?  Diskeii* 

I'ARALIT  iid*4i|^i*dtnluiBdl»  lhi?vria»r»in«hithlbf  p*r*ninrrt  J,  irabrdd«dlpti»wbS  FHiflliPwarlvM 
hjrw{>fln   Ih*  UMiMmpN  twit th*  hint ii.ifia1iVtifiinfl<tJji"B''*»' pa.'*™*""  "^'>*'"  *Ii.l*»  nnrnr  n 
■laldiMTn   liin    !>«'■.   rnullt  and  innluaU   rna^    br   mamipuUldt  and   ptaiird  J 
KLGHL^ilOS  I  W  pnli'i^inual  hn.n,    -nJ  PAHW  IT  *■>  Ih™-  cmpUalrd  tuorlnrt* 

MULTILINE ARREGRESSIONtMLRK A*  •"laWerwallcofTiputcnl       Pn«i52i.95CMwne  SjH.-l?  Di-AcRc 

HLRiiapi<.lr.«.rf.alK,fi*Bffp«:Vagrt<ranaKjJngd-i.vrii.i..rfitatrnngl>n.-n."irS™arh,i™lri«-ndrrnarlabl« 
Bnidrs  pr<4[iiin>lag  th*  twiic  rMtMi-tun  f«Eiulalii>n.  lAis  piDgiam  mU"  prokiAn  easv  lo  uw  duia  I'firrv.  noiigr. 
rricwi'il  nnd  *dil(flg  fijn<|li*«i-  In  adddllxn.  thr  iiMi  may  inrTnnJjiftK  ih»  *ritii.lion  by  wifpUi'ia  vrtliirt  hr  ihr 
■ndrprrHlrnl  VjtiMbl'v  Thr  PHmbri  nl  vaiiahlriL  <^d  dala  Uir  it  ^^Fnllrd  oniv  bv  llw  availabk  ni^nK-rv 
REGHESSKIN  I  Hand  MtlinLINEAR  RE0RESS|O^[  nas- br  p^ichawd  li>9*thrl  foi  151.13  (iht«r  raHrt(«l  m 
lb3  53^ihr«d,»Vrll«» 

WOVA  tSoi  «.*ii*t.le  i>n  Alar.  omMI*  w  ft«  PET  CBMI  P«Ec^ii9.9;  CifVIie  ML*?  Diskette 

tirhr  [Wit  ihr  AVIVAUn*lv»ii->KailaiMH>lr»r*'durr  ha*tirm  liAUifd  In  ih^  laigf  mBinh»!iw  inmpulfii  Sim 
rn  S^LOMP  hat  hiiHigbf  lh«  p-j»*t  rJ  thi*  iMil»,id  In  *ma1]  tv^'orM  F'"  'ho»*  laHf.iMm  «llh  ANIJIA.  IT,' 
inSAL'tMF  wdlaair  pATka^tHMludmhr  l-»av.  twavand  S-iravP'''«*J""  Al*n  pin»-idrd  arir  th*  ValrtJ 
NiLTiildrMgni  lniihi,wunlainiliai»HhANfl\'A,*>rmt»TMrv  T>ir nrff ihmpinvtrigdurunwnialHiona.wrillrnlna 
iiji,iF.Ar  ln^hiinnlhv  a  pi.ifri..if  in  ih*  iitit>>frTl  aod  «t\vi.  ■i..an  F»rllrn[  imrn  iid  trfl  kpn  To  ihf  wiblfti  Atrnmflanvlng 
ANOVA  «,  a  sLipu-irt  prosram  In.  UnldltiH  "f>'  <!■'■  ■■■•"■  Imludrd  arr  »«ri»J  «int<ni?nl  l(ilulr»  infludma  dala 
^ilinq.  rirlriii^  a^  appnuliTia. 

BASIC  SCIENTIFIC  SURROETTrNES.  V..!umci  1  and  2  i  Not  iiailshi*  foi  Alar!) 

(jVNACOMPiiih^wl«w'irdfcMr*«iniVHlhr«rti.*.rkrvrdt«thrpop«l*r!fxi»HASICStIErwnfJt-.*Mta*KX/TmES. 
ll'niMTnr.  iDftdJbil  Ri«kirwh,l  [,<*  *dirtiti*rm»»i»m  BYTE  in»g«  Wl  Tbrwli.b""«in"ha»-b-ma«u^ftbl*J 
activdiH-v  i-i  rhaoi#t    lnclvd«d  biiN  racfi  tnll«<im  *«  a  i^rtHi  priigram  ■*hK*'  »rlm*  «*d  d 


««.d3-  Hal. 


mpl" 


■*  mtfi  himtwmi 


IPnli.t'Hi.CiAMtliMl 


CnlkdMTi  •  I     Chapirt 

C"dl*lllr>n  rj    Ch*p|rl 

CollfcKnn  »3    Chaplrn  S  and  6-  Randum  *uiitib«  fffnf  i 

Pllte  p*T  TiiflHlliin    t|h  ^i  faiu-llr  170  9S  l)HktftT« 

All  thrrr  Tidlrfllnnk  air  aiailaUr  (<>r  144  «S  llhr«r  c. 

Collireilirvn  •  I  Cbaplri  I  ■■  Liiwai.  ixitvi»iiiia,l    FTiullidintcntk>n«L  [miaintliic 

Oiltni-nn  'i  Chaptrr  2  ■  ^pnn  apptniimunyn  trehrviqiinlK'winraiianan.  i 

Cn|lcer*nn  '3  Chapln.3  -  EmirlHinal  a(>p«wjmatrt>t«  bv  imaiinn  and  irraiinm. 

Conminn<4  Chapln4-COR0IC  *ppf  rtwnalwwii  W  rT>9f>nan»riiiC,  hvp"bnhr.Mptinrnr>Bl  and  t.^**tHhni« 


Cilkctinn  *5    tbaptri  S  -  Tahir  iniripnlaTiipn.  diflrr«Mlal*r«  and  Hnir^iMiw  t^int-vi^.  laOiangr   % 
Cnllrttl'Ui  *-1>    (  ha^ai  fe  -  Mrthndi  f<it  flndiag  thr  iral  tciilt  <4  IvnrXUm* 
t.llrdlon  '  7    Qhnpin  7  -  Mrtb.rf*  *nr  finding  thr  (nlhpIrK  l.rvli  i>l  rumrTlnni 
C'rllrtllHHl  '*    Chapfrt  «  '  Optinii,(Bllnn  bv  ilrrpril  d^MrKI 
Pr^Tf  prlmllnrtinn-  (|«  4S,  Catvllr  i\hth  Di^kdl^ 
Allf^ghTcnllffikHii  «ir  ^«d4blr  Inr  (iq  4S  Ici^bf  r*Hrilr»)  and  1 1?4  9S  irt<^>l  ifitkrdi^P 
H*(ai.wltMI»4t*BiraiH4lparrn*thrd.«umr.(.lii-v  BA.SrCSCH  MJif  KM/BHtJUrWfS.  VnJymr.  f 
itailablf  hvw  I)\>AC(1*<P 

BASIC  SCIENTIFIC    m  iBft<ltlTI^ES    ^'oi    1  |31<  paftnl   *1^-'?S  •  7S<  po«l*r* 
BAMt  SCIE-NTIFIC   St;(lROUTIVES_  Vot  2  (7fllt  pag^i  S23.9i  -  SI. SO  pf^iag' 
S<«Trv'!«>i'»  inKinWAIiD.  Dt    DnUn.  anJ  AfL'ESS 

SOETNET  <  Apple  II  ind  TRS  80  -ISK  diikfllt  nnl)  I  F-riw: 

SOrr^ETmav  ti+u**d  (a^r4alrn3i>drl*oll>qLj>dpip<lmr  ivirn»liinaliiB!rthrii  fon  prrtnimamr  Dp  l.i  I 
Kith  up  lu  1 10  r<inrt*rt4nj  fl«mrnl«  maybf  tfmWil^inJ.  and  mnrfrkmav  hnumdlnrd  tnlnrmvrl  Uigri  UiikI 
nir  Im.nlii^dio'iiaifidlitilhuriofKkVtlFint..  ihrmilral  (lu>d  llnm  piijhb-m*,  hu(ldir*|plijpnh(ng  nriimtlarMiua 
li  .n  Blral  analvin  i"^ 

FILTER  ANALYSIS  lAppkcmKl  Piisc  SI"*."*?  C«kiic  Sl.'.fl)  D.ikftit 

llLTEnA>*AtYSI1^lnN-kt<#lpir^i-mf.>i.*rir.n.Hnmit!irhr,«n(vi«'*^™'nlpa*»hrWlri»  An,,  n»B.fc,t.J  RtC 
iO<np«n«nH  mai  k«  mrlwdrd  and  ani,  nuntlwr  iJp^Iriifraird  HIIfH  AJ^Al^liJi  frah"" +•*"»"  inin>-la»r»»r 
M.WhmakrKitcui'dri^npiionii'mpU  R^wiilli  may  t"  pnATfd  in  IfbuVai  |n(iP'>ipIru»din}fl1HES^*i<h>ri|drri'ti«Hi 
imn  Iv^brquinnl 

ACTlVECIRCUITANALYSISiAyailihlcrorallcompLtcriJ 

a  hirnni  ampllfl»mavb>  cnim(iJrIrlvdrl4^mknrdiiilh  iPMirrllnlinlhjir 
stalMlcalanalv^i*^ Ihr  rang*  nf  ^rvllagrtrt^Kinvt  inhichTPSullfrnini  Ipti 

riHVfKHi  .,r  njllini    ACAJ^  ihnuhl  br  patl  <fI  r.rrv  roiuil  d*-lignri \  ^irnpair  htiirv     Rrqu>Ir^  lltK 
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Fred  D-Ignazio  is  a  computer  enthusiast  and  author  of  several  books  on  computers  lor  yo.iriL.  people   He  is  presently 

working  on  two  major  projects:  he  is  writing :,  series  ofbooks  on  how  to  create  gnipliics-anci-sound  adventure  games. 

He  is  also  working  on  a  eoniputer  inystery-and-adventurc  series  for  young  people. 

As  the  father  of  two  young  children,  Fred  has  become  concerned  with  introducing  the  computer  to  children  as  a 

wonderlui  tool  rather  than  as  a  forbidding  cle*  Ironic  device.  His  column  appears  monthly  in  COMPUTE! 


The  Talking  Head 


Fred  Dlgnazio 
Associate  Editor 


In  licr  book.  Machines  Thai  Think,  Pamela  McCor- 
duck  described  ihe  ancieiU  popularity  ol  talking 
heads.  Wise  men  built  the  head.s,  then  con.suited 
them  for  useful  aflvice.  For  example,  a  nuxiieval 
pope,  Sylvester  II,  supposedly  built  a  talking  heatl 
that  answered  only  when  spoken  to.  It  was,  in  a 
sense,  an  early  computer;  to  all  questions,  it  gave 
only  two  answers  —  "yes"  or  "no";  yet,  like  modern 
computers,  it  was  credited  with  having  great  wisdom 
and  the  ability  lo  loretell  the  future. 

A  host  of  brilliant  and  famous  men  kept  bra/en 
(brass)  heads  as  advisors,  pets,  and  oracles  in  their 
homes.  Albcrtus  Magnus,  for  example,  bad  a  head 
in  the  form  of  a  "a  lovely  wotiian  who  could  speak." 
The  head  provided  much  sage  advice,  l)iit  occa- 
sionally its  answers  were  (lippant  and  mischievous. 
According  to  legend,  the  head  so  offended  Albertus 
Magnus's  pupil,  Thomas  Aquinas,  that  be  kid- 
naj^ped  the  head  and  burned  it. 

Conjuring  Up  A  Talking  Head 

The  first  talking  heads  were  products  of  alchemy 
and  magic.  They  belong  alongside  all  the  other 


creatures  of  fantasy,  myth,  and  legend. 

Today,  a  thousand  years  after  the  first  heads 
a|)[)eared,  modern  technology  has  made  it  [)ossible 
lo  build  talking  heads  that  are  real. 
The  heads  are  computer- 
controlled  robots,  mounted 
on  robot  hoflies.  Scientists 
are  building  them  in  their 
labs.  Youthful  hobbyists 
are  building  them  in  their 
workshofjs  and  betlrooms. 

But  if  you  don't  have 
the  time  or  skill  lo  build  a 
head  out  of  metal,  plastic, 
atid  servomotors,  don't 
despair.  You  can  "con- 
jure" up  a  talking  head 
on  a  program  and  call  it 
lorlh  I  torn  the  world  inside  your  compuler.  Ihe 
liead  you  create  may  not  have  the  wisdom  of  the 
ages  or  be  able  to  foresee  the  future,  but  it  can 
become  a  great  friend  for  your  child. 

Mirror,  Mirror,  On  The  Wall 

In  Snow  White,  the  evil  queen  had  a  magical  mirror 
on  the  wall.  The  mirror  had  a  face,  a  voice,  and  a 
puckish,  irreverent  personality. 

Your  IV  picture  screen  can  be  like  the  queen's 
mirror.  When  your  child  turns  on  the  computer 
and  runs  the  "talking  head"  program,  the  mirror 
will  darken.  Then,  magically,  a  sleeping  face  will 
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appear.  Its  eyes  will  blink  open.  It  will  wink  at  the 
child,  talk  to  the  child,  and  answer  liis  (jr  her  ques- 
tions in  a  musical  voice. 

The  Face  Of  A  Friend 

Follow  ing  this  cohinm  is  the  "Talkint;  Head"  pro- 
grani  Ibr  Atari,  PET,  and  Apple  computers.  The 
talking  head  program  is  just  the  first  step  toward  a 
much  more  elaborate  "computer  friend"  program. 
I  desnihed  this  program  in  niv  last  colunm  (COM- 
PUTE!, August  19H2]  #27).  Next  month  we  will  give 
the  friend  the  abilit\  to  plav  with  vour  child.  The 
following  month,  we  will  give  your  child  the  ability 
to  leach  the  friend  and  shape  its  character. 

The  "Talking  Head"  Program 

Lines  40  to  130:  Program  initialization. 
Lhics  5(H)  to  550:  The  '"Friend  Master." 
Consists  entirely  of  C.OSLBs  to  subroutines. 
You  need  to  think  ofllie  interaction  between  vour 
child  and  the  friend  in  ternrs  oiepisodes  or  lianies. 
Kach  time  the  friend  talks,  that's  a  iraine.  f.ach 
time  your  child  le-sponds,  that's  another  frame, 
Kach  (iOSlB  in  this  section  liaiidles  a  single  frame. 
\m\  can  add  new  frames  by  adding  new  (iO.SL'Bs 
at  tiiis  master  level. 

Lilies  101)0  to  1110:  -Tricnd  VVake-l.'p." 

In  this  frame,  the  friend's  lace  appears.  A  bell 

rings,  the  friend  wakes  up,  blinks  its  eyes  open, 

and  winks  at  the  child. 

Lines  2000  to  3110:  "The  Friend  Talks."' 
This  is  a  general-purpose  talking  subroutine. 
It  enables  the  friend  to  read  in  sequences  of  DATA 
statement  messages  and  print  them  on  the  screen, 
in  large  letters,  to  the  right  of  the  fiiend"s  fate. 
The  friend  can  handle  words  up  to  nine  letters 
long.  It  prints  words,  one  per  line,  on  up  to 
live  lines  per  screen.  If  the  friend  has  a  mes- 
sage of  more  than  five  words,  it  will  take  mote 
than  a  single  screen.  That's  okay.  Kach  of  the 
I  riend's  messages  can  be  up  to  nine  screens  (45 
words)  long. 

Lines  3200  to  3270:  Friend  accepts  child's  name. 

Lines  fOOO  to  ISHO:  .Soimrl  effects  -  including 
I  he  wake-up  l>ell  and  the  friend's  \()ice. 

Lines  5000  to  5470:  Drawing  the  friend's 
face  -  including  the  basic  face  (ski  cap.  ears,  nose, 
and  chin). 

.'\ddiiion;il  routines  to  animate  mouth  ("(^OO- 
5280)  and  eyes  {5300-5470), 

Lines  5500  to  5550:  Clear  message  winrtow  for 
new  message. 

Lines  6000  to  6022:  Friend's  messages  to  the 
child. 

Each  new  message  should  begin  on  line  bOOO 
+  some  multiple  of  10  {for  example,  60 10,  6020, 


6030.  etc.). 

Each  new  message  begins  with  the  number  of 
mes.sage  screens  in  the  message  (a  luunber  fiom 
1  to  9)! 

Each  list  of  words  lo  ap])ear  on  a  single  screen 
ends  with  a  "-I."" 

Fhc  friend's  name  (line  601  I)  is  giveti  as 
"GED."  To  give  the  friend  a  new  name,  jirsi  replace 
the  old  name  with  one  of  voin-  choosing. 

After  the  friend  has  asked  and  received  the 
child's  name  (the  first  COSUB  2010  and  (iOSL'B 
3210),  you  can  add  the  child's  name  to  any  message 
bv  placing  the  token  character  "*'"  in  the  message 
list  (e.g..  6022  I  O.SEE,\()L',*,- 1 ). 

Warning  And  Acknowledgment 

Remember,  this  program  is  just  the  beginning.  It 
makes  a  good  talking  head.  But,  as  vet.  the  head  is 
not  good  at  an.swering.  Since  the  head  cannot  carrv 
on  a  conversation  with  the  child,  it  is  not  vet  a 
computer  friend. 

Next  month  we'll  give  the  head  the  aliility  to 
carry  on  a  conversation  with  your  child  and  plav 
games.  Then  it  will  start  l^eing  a  teal  iiirnd. 

I  would  like  to  thank  Bruce  Mitchell  for  .some 
valuable  programming  assistance.  Also,  thanks  to 
Richard  M.  Kruse  for  the  doorbell  sound. 
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RAPHICS  2+16 

OR  P=i  TO  BOOiNEXT  P 

REM  t»*  DIMENSION  VflRIflBLES 

DIM  »«<<?) -.REM  »  MESSAGE 

N=1:REM  »  MESSAGE  POINTER 

DIM  NAME* (9) : REM  t  CHILD'S  NAME 

REM  *«*  FRIEND  MASTER 

GOSUB  lOlOsREM  «  FRIEND  WAKE-UP 

* 

* 

* 


FRIEND  TALK 
STORE  CHILD' 
FRIEND  TALK 


S  NAME 


2015 
2020 


GOSUB  2010:REM 
GOSUB  3210:REM 
GOSUB  2O10:REM 
END 

REM  «*t  FRIEND  WAKE-UP 

QOSUB  5010: REM  *  DRAW  FACE 

GOSUB  5410:REM  «  DRAW  SLEEP  EVES 

GOSUB  5210: REM  »  DRAW  CLOSED  MOUTH 

FOR  P=l  TO  800:NEXT  P 

GOSUB  4010:REM  «  WAKE-UP  BELL 

GOSUB  5460:REM  «  DRAW  OPEN  EYES 

FOR  P=l  TO  600:NEXT  P 

603UB  5320iREM  «  WINK  EYE 

FOR  P=l  TO  100:NEXT  P 

M=0:GOSUB  4820!REM  «  WINK  NOISE 

GOSUB  5460: REM  «  DRAW  OPEN  EYES 

FOR  P=l  TO  80O;NEXT  P 

RETURN 

REM  «««  FRIEND  TALK 

RESTORE  60O0+N»lO:REM  t  SELECT  MESS 

ABE 

N=N+1:REM  t  SET  POINTER  TO  NEXT  SET 
OF  FRIEND  MESSAGES 

READ  SNUM:REM  «  SNUM  =  NUMBER  OF  SC 

REENS  IN  CURRENT  SET  OF  FRIEND  MESS 

AGES 

FOR  K=l  TO  SNUM 

GOSUB  3010:REM  «  FRIEND  TALK 1  SCR 


An  Intriguing 

New  Release  from 
COMPUTE!  Books: 

Every  Kid's 

First  Book 

Of  Robots 

And  Computers 

By  David  Thornburg 

From  the  author's  preface: 
"This  book  allows  children  to  develop 
skills  in  computer  programming  and 
geometry  through  the  use  of  a  com- 
monly available  toy  -  the  Big  Trak'" 
robot  vehicle.  Programming  is  intro- 
duced as  the  commurtication  tool 
through  which  the  child  conveys 
instructions  to  the  machine.  Once 
the  machine's  language  limita- 
tions are  understood,  it  can  be 
made  to  fellow  any  procedure 
which  has  been  entered  by 
the  user. 

"Our  use  of  turtle  commands 
as  the  programming  language 
mirrors  the  process-based 
descriptions  commonly  used  by 
children.  For  example,  a  child  is  likely  to 
describe  a  nearby  location,  such  as  a  frfend's  house,  by  a 
procedure  (Go  two  blocks,  turn  right,  go  another  block,  turn 
left....).  Because  turtle  geometry  has  been  incorporated  as 
the  graphics  environment  in  several  computer  languages 
available  for  the  popular  desk-top  computers,  these  pro- 
gramming Ideas  can  continue  to  be  used  as  the  child  learns 
to  operate  other  computers." 

In  Every  Kid's  First  Boole  Of  Robots  And  Computers,  author 
David  Thornburg  conveys  a  uniquely  exciting  learning 
experience  for  children,  parents,  and  teachers.  The  book 
uses  Big  Trak,  PILOT/LOGO  type  languages,  and  Turtle 
Tiles'"  to  explore  the  concepts  and  techniques  of  robot/ 
computer  programming.  Turtle  Tiles,  included  with  every 
book,  are  designed  to  provide  hands-on  programming 
experience  to  children  without  access  to  a  Big  Trak  or  a 
personal  computer.  Additionally,  the  Tiles  can  be  used  in 
conjunction  with  either  of  these  items  to  share  and  reinforce 
the  exercises  in  the  book. 

Ask  for 

Every  Kid's  First  Book  Of  Robots  And  Computers 

at  your  computer  retailer,  local  bookstore. 

or  order  directly  from: 


COMPUTE!  Books 
P.O.  Box  5406 
Greensboro,  NC 
27403 


For  Fastest  Service, 
Call  Toll  Free 
800-3340868 

In  NC  91 9-275-9809 


S4.95  plus  S 1 .00  shipping  and  handling. 

ISBN  0-942386-05-1.  Perfect  bound.  96  pages  plus  Turtle 

Tiles'".  Fully  illustrated. 

Dealer  and  educator  quantify  discounts  ate  available. 

Big  T(5k  IS  a  [riidemsilt  of  tne  Milion  Bradley  Company 

TurMe  Tiles  are  a  lr,idemiirk  of  David  D.  Tfiornburg  .and  Innoviiion.  Inc 
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BIG  MATH 
ATTACK™ 


Challenging  new  math  program  .    . 

Sharpen  your  skills  by  entering  the  correct  answer 

before  the  equation  'lands'  on  your  city!  Provides 

hours  of  educational  entertainment 

Features; 

•  Full  color 

•  High  resolution  graphics 

•  Animation 

•  Sound 

•  Four  math  functions  (-I-.  ■,  X.  *) 
■     Two  levels  for  each  function 

Recommended  for  grades  1-6.  Available  for  the  ATARI  &  APPLE  II. 

ATARI  I6K  (cass.) 520.00 

ATARI  24K  (disk) S25.00 

Requires  ATARI  BASIC  cartridge 

APPLE  II  tdiskj  DOS  3.2/3.3 525.00 

Requires  Applesoft  Basic  in  ROM. 

Ask  for  it  at  your  local  computer  store. 


or  order  direct 


^.H.E.S.I.S. 

PC.  Box  147 

Garden  City.  MM8135 

(313)595-4722 
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•  ENGLISH  INVADERS 
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COmPUTEPi  HOUSE,  iUC. 
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We  Handle  Games  For  Your  VIC,  Too! 
DRAGONS  &  TREASURE  •  VIC  TREK 
ASTRO  COMMAND  •    AND   MORE! 


PET   Educational    Software   Also   Available 
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EEN 
2033  FDR  P=l  TO  BOOzNEXT  P 
2035  GDSUB  SSlOsREM  t  CLEAR  MESSAGE  WIND 

DW 
2040  NEXT  K 
2050  RETURN 

3000  REM  *«t  FRIEND  TALKING 1  SCREEN 

3010  PY=2:REM  t  MESSAGE  VERTICAL  CY)  STA 

RT  LOCATION 
3020  PY=2jREM  *  MESSAGE  VERTICAL  (Y)  STA 

RT  LOCATION 
3030  PX=14:REM  «  HORIZONTAL  (X)  CENTER  O 

F  MESSAGE  ON  SCREEN 
3040  READ  M» 

3050  IF  M*="-l"  THEN  RETURN 

3051  IF  M*="»"  THEN  M*=NAME» 
3055  GOSUB  5260:REM  »  OPEN  MOUTH 

3060  POSITION  INKPX- (LEN  CMS) /2) +0.5)  ,  PY 

.-REM  t  CENTER  LINE 
3070  PRINT  #6;M* 

3075  GOSUB  4810:REM  *  FRIEND  SOUND 
3080  FDR  P=l  TO  10:NEXT  P;REM  »  KEEP  MOU 

TH  OPEN 
3090  GOSUB  5210:REM  t  CLOSE  MOUTH 
3095  FOR  P=l  TO  30:NEXT  P:REM  «  KEEP  MOU 

TH  CLOSED 
3100  PY=PY+2 
3110  GOTO  3040 

3200  REM  «**  FRIEND  ASKS  CHILD'S  NAME 
3210  OPEN  #1 ,4, 0, "K: " 
3215  POSITION  11,4 
3217  FOR  1=1  TO  7 
3220  GET  #1,A 
3230  IF  A=155  THEN  3265 
3240  PRINT  #6;CHRt(A); 
3250  NAME* (LEN {NAME*>+i )=CHR* (A) 
3260  NEXT  I 

3265  FOR  P=l  TO  75:NEXT  P 
3267  GOSUB  5510:REM  t  CLEAR  MESSAGE  WIND 

OW 
3270  CLOSE  #1: RETURN 
4000  REM  ««»  WAKE-UP  BELL 
4010  BEL=105-.  TIM  =  7.  5:  GOSUB  4040 
4020  BEL=132: TIM=8. 5: GOSUB  4040 
4030  SOUND  0,0,0, OrRETURN 
4040  VLM=15: INC=0.79+TIM/S0 
4050  SOUND  0,BEL,10,VLM 
4060  VLM=VLM*INC 
4070  IF  VLM>1  THEN  4050 
4080  RETURN 

4625  FOR  P=l   TO  15iNEXT  P 
4770  RETURN 

4800  REM  «»«  FRIEND  VOICE 
4810  M=INT (RND ( 1 ) *51 ) +15 
4820  FOR  A=M+25  TO  M  STEP  -8 
4830  SOUND  O, A,  10,  10 
4840  FOR  T=l  TO  lO 
4850  NEXT  T 
4860  NEXT  A 
4875  SOUND  0,0,0,0 
48S0  RETURN 

5O00  REM  t»«  FRIEND'S  FACE 
5010  GRAPHICS  2+16 
5040  POSITION  2,1:PRINT  #6;"<:3  SPACES}*" 


5050  POSITION  2,2:PRINT  #6 
5060  POSITION  2,3;PRINT  #6 
5070  POSITION  2,4:PRINT  #6 


■    ^  ^  ^  =  ^  " 

■/{5  SPACES>\ 


5220  POSITION  2, SiPRINT  #6j";  ; 

5230  RETURN 

3250  REM  ««*  OPEN  MOUTH 

5260  POSITION  2,7:PRINT  «6;":  ; 

5270  POSITION  2,8:PRINT  #6;~:   \_/  ; 

S2BO  RETURN 

5300  REM  %%%     LEFT  EYE  WINK 

5320  POSITION  2,5:PRINT  #6;":  O  -  : 

5330  FOR  P=l  TO  ISOsNEXT  P 

5340  RETURN 

540O  REM  %%%    EYES  ASLEEP 

5410  POSITION  2,5:PRINT  #6;":  -  -  :' 

5440  RETURN 

5450  REM  t*«  EYES  AWAKE 

5460  POSITION  2,5:PRINT  #6;":  0  0:' 

5470  RETURN 

5500  REM  t»«  CLEAR  MESSAGE  WINDOW 

5510  FOR  Y-2  TO  8  STEP  2 

5520  POSITION  10, Y 

5530  PRINT  #6; "{9  BPACES>" 

5540  NEXT  Y 

5550  RETURN 

6000  REM  «»»  MESSAGES 

6010  DATA  3 

6011  DATA  HI,   I'M,  GEO,-! 

6012  DATA  YOU, TURNED, ME, ON, -1 

6013  DATA  WHO' S, OUT, THERE?, -1 

6020  DATA  2 

6021  DATA  I'M, SO, HAPPY,-! 

6022  DATA  TO , SEE, YOU , « , - 1 


5090  POSITION  1,6:PRINT  •6;"<:    -^   !>" 

5100  POSITION  2,9:PRINT  #6;"\ /" 

5110  RETURN 

5200  REM     %%*    CLOSE    MOUTH 

5210  POSITION    2,7:PRINT    #6;":{5    SPACES} 


Program  2.  PET/CBM  Version  with  suggested  changes 
for  Apple  II  + 

40    PRINT" {CLEAR} ":REM    HOME    FOR    APPLE 

50    FOR   P=l    TO    800:NEXT    P 

100    REM    ***    DIMENSION    VARIABLES 

120  rg  =  l:REM  *  MESSAGE  POItJTER 

355  GOSUB  5260:REM  *  OPEN  MOUTH 

500  REM  ***  FRIEND  MASTER 

510  GOSUB  1010:REM  *  FRIEND  WAKE-UP 

520  GOSUB  2010:REM  *  FRIEND  TALK 

530  GOSUB  3210:REM  *  STORE  CHILD'S  NAME 

540  GOSUB  2010:REM  *  FRIEND  TALK 

5  50  PRINT: PR INT: PRINT: PRINT: PRINT: END 

1000  REM  ***  FRIEND  WAKE-UP 

1010  GOSUB  5010:REM  *  DRAW  FACE 

1020  GOSUB  5410:REM  *  DRAW  SLEEPING  EYES 

1030  GOSUB  5210:REM  *  DRAW  CLOSED  MOUTH 

1035  FOR  P=l  TO  800:NEXT  P 

1040  GOSUB  4000:REM  *  WAKE-UP  BELL 

1050  GOSUB  5460 :REM  *  DRAW  OPEN  EYES 

1060  FOR  P=l  TO  600:KEXT  P 

1070  GOSUB  5320:REH  *  WINK  EYE 

1080  FOR  P=l  TO  100:NEXT  P 

1085  M=0:GOSUB  4820:REH  *  WINK  NOISE 

1090  GOSUB  5460:REM  *DRAW  OPEN  EYES 

1100  FOR  P=l  TO  800;NEXT  P 

1110  RETURN 

2000  REM  ***  FRIEND  TALK 

2005  REM  *  SELECT  MESSAGE 

2006  N=N+1:REM  *  SET  POINTER  TO  NEXT  SET  OF  FRI 
END  MESSAGES 

2010  READ  SNUM:REM  *  SNUH  =  NUMBER  OF  SCREENS  I 
N  CURRENT  SET  OF  FRIEND  MESSAGES 

2015  FOR  K=l  TO  SNUM 

2020  GOSUB  3010:REM  *  FRIEND  TALK — 1  SCREEN 

2033  FOR  P=l  TO  1000:NEXT  P 

2035  GOSUB  5510:REM  *  CLEAR  MESSAGE  WINDOW 

2040  NEXT  K 

2050  RETURN 

3000  REM  ***  FRIEND  TALKING  — 1  SCREEN 

3010  PY=3:REH  *  MESSAGE  VERTICAL  (Y)  START  LOCA 
TION 
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3030    PX=14:REM    *    HORIZONTAL    NEW(X)     CENTER    OF    ME 

SSAGE    ON    SCREEN 
3040    READ   M$ 

3050  IF   MS="-1"    THEN    RETURN 

3051  IF    MS  =  ''*"    THEN    M$=NS 

3052  REM    FOLLOWING    WOULD    BE    "VTAB    PY : HTAB    PX-LE 
N (M$)/2+.5"    ON    APPLE 

3060    POKE    216,PY:PRINT"{UPi";TAB(PX-(LEN(MS)/2) 

+0.S);:REM  *  CENTER  LINE 
3070  PRINT  M$:GOSUB  5250 
3075  GOSUB  4810:REM  *  FRIEND  SOUND 
3080  FOR  P=l  TO  50:NEXT  P : REM  *  KEEP  MOUTH  OPEN 

3090  GOSUB  5200:REM  *  CLOSE  MOUTH 

3095  FOR  P=l  TO  100:KEXT  P:REM  *  KEEP  MOUTH  CLO 

SED 
3100  PY=PY+2 
3110  GOTO  3040 

3200  REM  ***  FRIEND  ASKS  CHILD'S  NAME 
3210  REM 
3215  REM  USE  "VTAB  3 : HTAB  10: INPUT  N$"  HERE  FOR 

APPLE 
3220  PBINT"{HOME} [03  DOWN} "; TAB ( 10 );: INPUT  N$ 
3265  FOR  P=l  TO  75:NEXT  P 

3267  GOSUB  5510; REM  *  CLEAR  MESSAGE  WINDOW 
3270  RETURN 

4000  REM  ***  WAKE-UP  BELL 

4005  REM  DELETE  LINES  4010-4070  FOR  APPLE 

4010  BEL=105:TM=30;GOSUB  4040 

4020  BEL=132:TM=20:GOSUB  4040:RETURN 

4040  VLM=15:INC=0.79+TIM/50 

4045  POKE59467,16:POKE  59466,51 

4050  POKE  59464, BEL 

4060  FOR  W=l  TO  TM*10:NEXT 

4070    POKE   59467,0 

4080    RETURN 

4625  FOR  P=l  TO  15:NEXT  P 

4760  NEXT  A 

4770  RETURN 

4800  REM  ***  FRIEND  VOICE 

4801  REM  DELETE  LINES  4810-4830  FOR  APPLE  AND  C 
HANGE  LINES  4810  AND  4820 

4802  REM  TO  "RETURN" 
4810  M=INT(RND(1) *51)+1S 

4820  POKE  59467, 16:P0KE  59466,51 

4825  FOR  A=M+25  TO  M  STEP  -8 

4830  POKE  59464, A 

4840  FOR  T=l  TO  10 

4850  NEXT  T,A 

4875  POKE  59467,0 

4880  RETURN 

5000  REM  ***  FRIEND'S  FACE 

5010  PRINT" {CLEAR}": REM  USE  "HOME"  FOR  APPLE 

5040  PRINT  "     *" 

5050  PRINT  "    /  \" 

5060  PRINT  "   =====" 

5070  PRINT  "  /      \" 

5090  PRINT:PRINT  "<:   "   :>" 

5100  PRINT: :PRINT:PRINT  "  \g$;$$/":REM  "S"  IS  U 

NDERLINE 
5110  PRINT 

5200  REM  ***  CLOSE  MOUTH 
5205  REM  USE  "VTAB  7"  ON  APPLE 
5210  PRINT" (HOME) {07  DOWN  I  :       :" 
5215  REM  USE  "VTAB  8"  ON  APPLE 

5220  PRINT" {HOME} {08  DOWN}  :  :" 

5230  RETURN 

5250  REM  ***  OPEN  MOUTH 

5255  REM  USE  "VTAB  7"  ON  APPLE 

52G0  PRINT" {HOME) {07  DOWN}  :  $$$  : " : REM  "$"  IS  " 

UNDERLINE 
5265  REM  USE  "VTAB  8"  ON  APPLE 
5270  PRINT" {HOME} (08  DOWN}  :  \5/  :" 
5280  RETURN 
5300  REM  ***  LEFT  EYE  WINK 


5  305  REM  USE  "VTAB  5"  ON  APPLE 
5320  PRINT" [HOME) {05  DOWN}  :  0  -  : " 
5330  FOR  P=l  TO  150:NEXT  P 

5  340  RETURN 

5400  HEM  ***  EYES  ASLEEP 

5405  REM  USE  "VTAB  5"  ON  APPLE 

5410  PRINT  "[HOME) [05  DOWN}  :  -  -  :" 

5420  RETURN 

5450  REM  ***  EYZS    AWAKE 

5455  REM  USE  "VTAB  5"  ON  APPLE 

5460  PRINT" {HOME} [05  DOWN}  :  0  0  :" 

5470  RETURN 

5500  REM  ***  CLEAR  MESSAGE  WINDOW 

5505  REM  USE  "VTAB  1"  ON  APPLE  INSTEAD  OF  "{ 

HOME}" 
5510  PRINT" [HOME} ": FOR  1=1  TO  10 
5530  PRINTTAB(10) ;"  " 

5540  NEXT  I 
5550  RETURN 
6000  REM  ***  MESSAGES 

6010  DATA  3 

6011  DATA  HI,  I'M,  GEB,-1 

6012  DATA  YOU, TURNED, ME, ON, -1 

6013  DATA  WHO'S, OUT, THERE?, -1 

6  0  20  DATA  2 

6021  DATA  I'M, SO, HAPPY, -1 

6022  DATA   T0,SEE,Y0U,*,-1 


^  SERVICE...  ^' 

a  nonexistant  word  in 
computer  language? 

Now  you  can  get  FACTORY  AUTHOR- 
IZED service  for  your  Commodore  or 
Atari  computer  and  peripherals  at  reason- 
able cost.  Minimize  your  down  time 
frustration  and  expense.  Extended  war- 
ranty available  for  most  products,  too! 

CALL 

71 7-327-1 450 

Micro  Computer 
Service  Center 

477  E.  Third  St.,  Williamsport,  PA  17701 
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For  Atari  and  Apple,  (his  is  the  first  of  a  three-part  series 
on  PILOT.  This  month,  an  Apple  version  (Microsofi 
BASIC)  -  and  next  motith  an  Atari  BASIC  PILOT  will 
be  published  in  Part  II.  The  Apple  version  requires 
Applesoft,  32K  memory,  and  one  disk  drive. 

Parti 

Turtle 
PILOT 


Alan  W,  Poole 
Loomis,  CA 


How  would  you  like  a  powerful  new  language  for 
your  computer  that  combines  PILOT,  turtle 
graphics,  and  all  commands  and  functions?''  The 
programs  at  the  end  of  this  article  create  a  version 
of  PILOT  which  contains  all  of  these  features.  Best 
of  all,  imlikemosi  languages  available  for  the  Apple, 
this  language  isn't  going  to  cost  you  a  fortune.  This 
\ersion  of  PILOT,  which  I  have  named  Turtle 
PILOT,  has  been  patterned  aftei-  Atari  PILOT. 
Most  Atari  PILO  T  programs  can  be  converted  to 
Tin-de  PILOT  without  very  many  changes. 

At  the  end  of  this  article  arc  two  program  li.stings. 
The  Turtle  PILO  f  Editor  is  used  for  typing  PIL()T 
progiams.  The  Turtle  PILOT  Translator  writes  a 
program  in  Applesoft  which  is  equivalent  to  a  PILOT 
program  typed  with  the  Editor,  liotli  programs 
require  an  Apple  with  Applesoft.  32K,  and  one  disk 
drive.  Also  included  is  an  examjile  sliowing evei\- 
ihing  typed  and  printed  on  the  .screen  while  entering 
and  translating  a  program,  along  with  a  sample 
RUN  after  it  was  translated. 

Introduction  To  PILOT 

PILOT  is  a  simple  language  and  is  very  easy  to  learn, 
especially  ii  you  already  imderstanrl  RASIC.  In  this 
article  I  will  assume  that  the  reader  is  (amiliar  with 
y\pplesolt  basic;.  1"o  get  an  idea  of  how  PILOT 
works,  considc!"  the  following  progi-am  and  explana- 
tions for  each  line, 

1  *QUIZ 

2  T:HOWMUCHIS8  +  4? 

3  A: 

4  M:12,TWELVE 

5  TY:THAT'S  CORRECT. 


6  TN:NO,  TRY  AGAIN. 

7  JN:*QUIZ. 

The  Iirst  line  is  a  label,  which  is  used  to  identify 
sections  and  modules  (modules  are  subroutines)  of  a 
program.  Labels  always  begin  with  an  asteiisk.  In  the 
second  line  the  T  is  the  instruction  name  for  Type. 
Everything  following  the  colon  will  be  displayed  on 
the  screen.  The  third  line  Accepts  a  res]K>nse  from 
the  user.  Line  four  uses  tiie  Match  instruction.  Each 
item  (bllowing  the  colon  is  compared  with  the  last 
respon.se.  f  he  Y  in  line  live  is  the  Yes  conditioner. 
The  Yes  conditioner  catises  the  instruction  to  be 
executed  only  if  the  last  Match  succeeded.  The  N  in 
line  .six  is  tlie  No  conditioner,  A  line  with  a  No  con- 
ditionei-  will  be  executed  only  if  the  last  .Match  failed. 
The  last  line  causes  a  Jump  back  to  the  first  line  if 
the  question  was  answered  incorrectly.  Notice  that  a 
label  is  u.scd  instead  of  a  line  number.  The  line  num- 
bei  s  are  not  actually  part  of  the  program,  but  are 
used  only  to  make  cdiling  easier. 

Parts  Of  An  Insfruction 

The  order-  of  the  parts  ol'an  instruction  is  important. 
Below  is  a  description  of  each  of  the  elemetits  in  an 
instruction.  Although  an  instruction  docs  not  have  to 
contain  all  of  the  optional  elements,  the  elements 
that  are  included  must  be  in  the  order  the)  are  given 
below. 

\.  Instruction  Name -The  instruction  name  is  a 
single  letter  and  always  comes  first.  It  is  required 
with  every  line  other  than  a  label,  since  labels 
are  not  considered  instructions, 

2.  Conditioner-  Ehe  conditioner  is  either  a  Y 
or  an  N,  The  conditioner  is  optional  and  ma\'  be 
used  with  any  instruction. 

3.  Expression  -  An  instruction  with  an  expres- 
sion is  executed  only  when  the  expression  is 
tiLie.  The  expression  must  be  placed  between 
parentheses.  Expressions  arc  optional  and 
may  be  u.sed  with  any  instruction.  Below  are 
some  examples  of  instrucdons  that  include 
ex]>ression5. 

T(S>100) :VERY  GOOD. 

J(L=SQR(N) ) :*START 

AY{X=0  AND  MID$(I$,M,1)=STR$(J) ) : 

4.  (lolon  —  Every  instruction  must  Iiave  a  colon. 

5.  Object  — The  last  part  of  an  instruction  is  the 
objecl.  Everything  lollowing  the  colon  is  called 
the  object  of  the  instruction.  An  objcc  t  is  optional 
with  some  instructions. 

The  Turtle  PILOT  Instructions 

rheie  are  1  1  instruttions  in  Turtle  PILOT,  not 
including  the  turtle  graphics  commands.  Below 
is  an  explanation  of  each  instruction.  At  the 
end  of  each  explanation  are  a  few  samples  of  the 
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instruction. 

T:  Type.  The  Type  instruction  will  print  every- 
thing in  the  object  on  the  screen.  The  Type  in- 
struction has  an  advantage  over  BASIC'S  PRINT 
connriand.  Willi  the  Type  instruction,  words  at  the 
end  of  a  Une  will  not  usually  be  divided  between 
two  lines  of  the  screen.  A  string  variable  can  be 
Typed  by  placing  the  name  of  the  string  variable  in 
the  object  preceded  and  followed  by  a  pound  sign 
(#).  An  ampersand  {&)  placed  at  the  end  of  the 
object  will  cause  the  next  printed  character  to 
continue  on  the  same  line.  The  ampersand  will  not 
be  displayed  on  the  screen.  A  Type  instruction 
without  an  object  will  print  a  blank  line. 

T: 

T:  HELLO, $NAME$  & 

TY:YOUR  TOTAL  SCORE  IS  #S#. 

A:  Accept.  Hie  Accept  instruction  inputs  a 
response  from  the  user.  The  Accept  instruction  is 
very  similar  to  BASIC'S  INPUT  command,  with 
the  ad\antage  that  an)-  character  can  be  typed 
without  an  error  occurring.  An  object  is  not  re- 
quired, but  the  input  can  be  assigned  to  a  variable 
by  placing  the  variable  name  in  the  object. 

A: 

A:NAME$ 
A{M{K)=0)  :X 

M:  Match.  The  Match  instruction  compares  all 
of  the  items  in  the  object  to  ihe  last  response.  The 
items  in  the  object  are  separated  by  commas  and 
may  include  string  variable  names.  If  any  of  the 
items  match  with  the  last  response,  the  Y  con- 
ditioner is  set.  Otherwise,  the  N  conditioner  is  set. 
The  Match  instruction  does  not  compare  the  item 
with  just  the  start  of  the  last  response.  It  searches 
for  the  word  through  the  entire  response.  F'or 
instance,  GO  would  Match  with  GOING,  INGOT, 
and  LINGO,  You  may  put  up  to  25  items  in  the 
object. 

M:HI 

M:A,E,I,0,U,Y,A$,B$ 
MN(Z<20) :END,STOP 

J:  Jump.  The  Jump  instruction  causes  a  branch 
to  the  line  with  the  label  that  matches  the  label  in 
the  object  of  the  Jump  instruction.  This  instruction 
resembles  BASIC'S  GOTO  command,  except  a 
label  is  used  instead  of  a  line  number. 

J:*START 
jy:*PART   TWO 

U:  Use.  71ie  Use  instruction  is  for  Using  mod- 
ules (subroutines)  in  a  PILOl"  program.  It  is  similar 
to  the  Jump  instruction,  but  the  computer  remem- 
bers the  line  from  which  it  came.  Program  execution 
will  continue  at  the  line  with  a  label  that  matches 


the  label  in  the  object  until  an  End  instruction  is 
encountered.  The  End  instruction  will  cause  a 
return  to  the  line  following  the  Use  instruction. 
The  Use  instruction  is  like  BASIC'S  GOSUB  com- 
mand, with  labels  used  instead  of  line  numbers. 

U:*PRINT 
UY:*FIRST 

E:  End.  The  End  instruction  will  terminate  the 
program  unless  a  Use  instruction  has  been  execu- 
ted. If  a  Use  instruction  has  been  executed,  pro- 
gram execution  will  continue  at  the  line  following 
the  Use  instruction.  No  object  is  used  with  an  End 
instruction.  The  End  instruction  is  similar  to 
BASIC'S  RETURN  and  END  commands. 

E: 
E(N=T) : 

R:  Remark.  The  Remark  instruction  is 
not  executed  and  is  used  only  for  program 
documentation. 

R:THIS  IS  A  REMARK 

C:  Compute.  The  Compute  instruction  may 
be  used  for  numeric  calculations  or  string 
manipulation. 

C:N=N+1 

C:S(K)=SIN(A*10) 

CY:A$="ABC" 

C(T=1) :Z$(N,1)=X$+RIGHT$(I$,3) 

B:  Basic.  The  object  of  the  Basic  instruction 
mav  contain  any  Applesoft  commands. 

B:HOHE 

B:GET  K$:PRINT  K$; 

BY:HPLOT  10, Y  TO  X,50 

BN(V>3) :C0L0R=2:  HLIN  10,20  AT  Y 

S:  Sound.  The  object  of  the  Sound  instruction 
should  contain  a  number  from  1-31  for  the  pitch 
of  the  note,  a  comma,  and  a  number  from  1-255 
for  the  duration.  The  notes  range  from  C  below 
middle  C  for  a  pitch  value  of  1  to  F#  abo\'e  C  abo\'e 
middle  C  for  a  value  of  31 .  These  values  are  the 
same  as  the  pitch  values  used  in  Atari  PILOT. 

8:10,200 

S:30,D 

SY:P,SQR(L*2) 

G:  Graphics.  The  Graphics  instruction  precedes 
all  turtle  graphics  commands,  which  will  be 
explained  next  month  in  Part  11. 

Variables  In  Turtle  PILOT 

You  may  use  any  variable  in  a  Turtle  PILOT  pro- 
gram that  you  could  use  in  an  Applesoft  program, 
except  variables  beginning  with  Q.  The  reason  for 
not  using  Q  variables  will  be  explained  next  month 
in  Part  II  of  this  article.  You  may  also  use  any  of 
Applesoft's  mathematical  and  string  functions. 
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Using  The  Editor 

Tlie  Kciilor  has  ]  ]  commands  to  help  you  in  typing 
Turtle  PILOT  programs,  llie  Editor  has  tuo 
modes.  First  there  Is  the  command  mode,  indicated 
in' a  })ronipi.  Aiivoflhe  Editor's  1  I  coiiimaiids 
may  he  typed  in  the  command  mode.  The  second 
mode  is  the  program  mode,  indicated  t)v  a  line 
number  (hat  is  automaticallv  printed  on  the  left 
side  ol  ilie  screen.  Elte  program  mode  may  be 
entered  through  several  ot  the  Editor  commands. 
PI  EOT  programs  are  typed  in  tlie  program  mode. 
To  return  to  tlie  command  mode  from  the  program 
mode,  [jress  RETURN  without  typing  anvthing. 
When  you  have  iMiished  using  the  Editor,  press  the 
ESC  key.  AccickMilally  pressing  tlie  ESCi  key  can  be 
corrected  by  pressing  RETURN  immediately. 
Following  is  a  description  of  each  of  the  Editor 
c<jnniiands. 

The  ADD  command  is  used  for  entering  the 
program  mode  lo  start  or  continue  a  program.  It 
will  .U)I)  lines  lo  the  end  of  the  program.  The 
ADD  command  may  also  be  followed  bv  a  line 
number.  The  lines  ADDed  to  (he  piograni  will 
ilien  start  at  the  line  number  specilied.  All  the  lines 
of  the  program  currently  in  memory  from  that  line 
to  the  end  of  the  program  will  be  erased. 

The  LIST  connnand  will  LIST  the  program  in 
memor\ .  To  LIS!"  a  single  line,  type  the  line 
mmibei  following  die  EIS'I' command.  .\  range  of 
lines  can  be  LIS  Fed  by  tyjMng  the  ilrsl  and  last 
line  numbers  separated  by  a  comma.  All  the  lines 
of  a  module  ma\  be  LISTed  bv  specif\  ing  the 
label  ol  ihe  module.  Pressing  RE  I  L"R.\  will  abort  a 
LISTing. 

The  EDI'l"  command  is  used  to  change  line(s) 
of  a  program.  It  may  be  followed  by  a  single  line 
number  or  a  range  of  line  numbers  with  the  first 
and  last  line  mnnbers  separated  bv  a  comma.  I'he 
line  lo  l)e  EDI  1  ed  will  ap]3ear  on  the  screen  with 
the  cursor  at  the  beginning  of  the  line. 

File  INSERT  command  is  used  for  adding  a 
line  in  the  interior  of  a  program.  The  INSERT 
command  must  be  followed  by  a  line  number.  No 
lines  ol  the  program  \\ill  be  delclcd.  but  the  nimi- 
bers  of  the  lines  alter  the  INSER  Fed  line  will  be 
raised  b\'  one. 

The  DELcte  command  is  used  for  erasing 
line(s)  from  a  program.  A  single  line,  a  range  of 
lines,  Ota  label  of  a  module  may  Ije  speciFied.  The 
numbers  oi  the  lines  following  the  DELeted  lines 
will  I)e  lowered. 

I  he  NEW  command  erases  the  program  in 
memo]  V. 

The  LOAD  comman<l  will  read  a  PILOT 
program  from  the  disk  and  append  it  to  the  pro- 
gram in  menKjrv.  The  NEW  command  must  be 
u.sed  first  if  the  program  in  memory  is  not  wanted. 


The  name  of  the  program  is  specified  by  following 
the  LOAD  command  by  diat  name. 

The  SAVE  command  will  store  the  program 
in  memory  on  ilie  disk  under  the  name  specilied. 
.\  jirogram  must  be  SAVEd  before  it  can  be 
translated. 

The  MEM  command  ]5rints  the  number  of 
free  bytes  availal)le. 

1  he  C;A'Falog command  will  piint  a  catalog  of 
ihc  files  on  the  disk.  'Fnrtle  PILOT  programs  will 
appear  as  text  filths  wiih  ".P"  at  the  end  cjf  their 
names. 

Ihe  PR#  command  changes  output  to  the 
specified  slol,  allowing  a  j)rintcr  lo  be  u.sed  with  the 
Editor. 

Using  The  Translator 

Fhe  Translator  is  usetl  to  iranslate  your  PILOT 
])rograms  into  Applesofi  programs!  When  voii 
RUN  the  Iranslator.  it  will  ask  vou  lo  type  the 
name  of  the  program  to  be  translated.  NIake  sure 
the  |>rograni  to  be  translated  has  been  S.A\'Ed  on 
disk.  After  you  have  tyjx'd  the  name,  the  translating 
will  automatically  be  done.  The  translated 
.'\]>pk-soft  pn)giam  will  be  sent  to  a  text  file  on  ihe 
disk  that  can  be  EXELuted  later  to  load  it  into 
memory.  The  computer  will  tell  you  what  to  type 
to  load  the  jirogram  inio  memory.  Once  it  is  in 
memory,  you  can  RUN,  SAVE.  LOAD,  and  FIST 
it  just  like  a  normal  Applesoft  program. 

Errors 

Major  syntax  errors  will  be  caught  bv  the  Editor, 
and  the  Editor  will  have  you  retvpe  the  line.  Most 
oilier  errors  will  be  detected  bv  the  Ifanslalor 
while  the  ]jrogram  is  being  translated.  If  an  error 
occurs  during  a  translation,  the  computer  will 
prim  'ERROR  IN  PILO'F  LINE  NO."  followed  by 
the  number  of  the  line  in  which  the  error  occurred. 
Fhe  computer  will  iheii  automatically  RUN  the 
Editor.  Vou  should  LOAD  the  program  you  were 
translating,  correct  the  error,  SAVE  the  program, 
and  RL'N  the  Translator  again.  Since  this  is  a  time 
consuming  process,  vou  should  look  the  program 
o\fr  carefully  before  irying  to  iranslale.  H  an  ei  ror 
oc curs  while  a  translated  ]5r()gram  is  RL^Niiing, 
di\  ide  the  line  number  by  ten  to  calculate  the  cor- 
responding PILOT  line  nutnbcr. 

Typing  The  Programs 

.\  lv]jingerror  in  the  Iranslator  program  could 
produce  disastrous  results.  I  o  make  it  easier  to 
fmd  mistakes,  the  following  line  should  be  included 
when  the  Translator  is  firsl  typed. 

15    POKE    216,0:    GOTO   30 

1  bis  will  cause  the  traiislaled  program  to  be  sent  to 
the  screen  instead  of  the  disk,  and  error  messages 
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will  be  printed  normally.  When  all  mistakes  have 
been  corrected,  delete  line  15. 

The  turtle  PILO  T  Editor  must  be  SAVEd 
under  the  name  EDITOR,  and  the  Turtle  PILOT 
Tran.slator  miisl  he  SAVKd  under  the  name 
TRANSLATOR.  Make  sure  you  SAVE  the  Trans- 
lator immediately  after  typing  it  and  before  you 
RUN  it,  since  it  erases  it.self  when  it  is  finished. 

This  is  only  the  tlrsl  in  a  .series  of  three  articles 
about  Turtle  PILOT.  In  Fart  II  we'll  cover  turtle 
graphics,  wliich  is  jurobably  the  best  featme  of 
Turtle  PILOT,  and  we'll  take  a  look  at  some  other 
features  of  the  language.  In  Part  III  we'll  convert 
an  Atari  PILOT  program  to  TurUe  PILOT.  If  you 
are  already  familiar  with  turtle  graphics,  experi- 
ment with  the  commands  listed  in  line  10230  of 
the  Ti-anslator  program  and  see  what  you  can 
discover. 

The  author  has  offered  to  make  a  ropy  of  the  programs 
for  you.  Send  a  blank  disk  (specify  DOS  3.2  or  3.3),  a 
stamped,  self-addressed  mailer,  and  a  53.00  copying  fee 
to: 

Alan  Poole 

■472^  KiitjT  Road 
I.ooiiiis.  ('a  95650 


Program  L 

1  REM   TURTLE  PILOT  TRANSLATOR 

2  REM   BY  ALLAN  POOLE 
10  GOSUB  10000 

17  REM 

18  REM  ***  OPEN  EXEC  FILE  *** 

19  REM 

20  N5  =  LEFTS  (N$,LEN  (NS)  -  1)  +  "EXEC":  PRI 

NT  DS"OPEN"NS:  PRINT  D$"DELETE"N$ 

21  PRINT  D$"OPEN"N$:  PRINT  D$"WRITE"NS 

30  POKE  33,30:  LIST  50000  -  60000:  POKE  33,40 

40  PRINT  "5  GOSUB  50000" 

47  REM 

48  REM  ***  MAIN  LOOP  *** 

49  REM 

50  FOR  LN  =  1  TO  NL:LNS  =  "" 
60  LN$  =  LN5  +  STR$  (LN  *  10} 

70  I  =  0:  FOR  L  =  1  TO  12:  IF  LEFT5  (P5(LN),1 

)  =  I$(L)  THEN  I  =  L 
80  NEXT  :  IF  I  =  0  THEN  15000 
90  GOSUB  200:  GOSUB  300:  GOSUB  400 
100  ON  I  GOSUB  500,1000,1500,2000,2500,3000,35 

00,4000,4500,5000,6000,6500 
110  PRINT  LN$:  NEXT 

117  REM 

118  REM  ***  END  OF  PROGRAM  *** 

119  REM 

120  PRINTLN*10;"END":PRINT  "?" ; CHRS ( 34 ) ; "YOUR  ~ 
TRANSLATED  PROGRAM  IS  IN  MEMORY" ;CHR$ 

(34) 

121  PRINT  D$"CLOSE'' 

130  PRINT  :  PRINT  "TO  LOAD  YOUR  TRANSLATED  PRO 
GRAM  INTO": 

131  PRINT  "MEMORY, TYPE  "CHR$  (34); "EXEC  "NS;  C 
HRS  (34) 

140  NEW 

197  REM 

198  REM  ***  SPLIT  PILOT  LINE  AT  COLON  *** 


199  REM 

200  FOR  L  =  1  TO  LEN  (P$(LN)):  IF  MID$  (P$(LN) 
,L,1)  =  ";"  THEN  T  =  L:L  =  300 

210  NEXT 

215  IF  LEFT$  (PS(LN),1)  =  "*"  THEN  L$  =  "*":R5 

=  P$  (LN)  :  RETURN 
220  L$  =  LEFTS  (P$(LN),T  -  1):  IF  T  =  LEN  (P$( 

LN) )  THEN  RS  =  "":  RETURN 
230  RS  =  RIGHTS  (PS(LN),  LEN  (P$(LIJ))  -  T) 
240  TS  =  L$:  GOSUB  11000:L$  =  T$ 
250  IF  LEFTS  (L$,l)  =  "G"  THEN  T$  =  R$ :  GOSUB  ~ 

11000:RS  =  TS 
2  60  RETURN 

297  REM 

298  REM  ***  FIND  CONDITIONER  *** 

299  REM 

300  C  =  0:  IF  LEN  (L$)  <  2  THEN  RETURN 

310  IF  MIDS  (L$,2,l)  =  "Y"  THEN  LNS  =  LN$  +  "I 

F  QC=1  THEN  ":C  =  1 
320  IF  MIDS  (L$,2,l)  =  "N"  THEN  LNS  =  LNS  +  "I 

F  QC=0  THEN  ":C  =  2 
330  RETURN 

397  REM 

398  REM  ***  FIND  EXPRESSION  *** 

399  REM 

400  EXS  =  "":  IF  RIGHTS  (LS,1)  <  >  ")"  THEN  RE 
TURN 

410  T  =  3:  FOR  L  =  1  TO  LEN  (LS)  -  1:  IF  MIDS  " 

(L$,L,1)  =  "("  THEN  T  =  L;L  =300 
420  NEXT  :EXS  =  MIDS  (L$,T  +  1,  LEN  (LS)  -  T  - 

1):LNS  =  LNS  +  "IF"+EXS  +  "THEN" 
4  30  RETURN 

497  REM 

498  REM  ***  T:  INSTRUCTION  *** 

499  REM 

500  LNS  =  LNS  +  "QTS="  +  CHRS  (34):  IF  R$  =  "" 

THEN  LNS  =  LNS  +  CHRS  (34)  +  " 

501  GOSUB  51000":  RETURN 

510  FOR  L  =  1  TO  LEN  (RS):TS  =  MIDS  {RS,L,1) 

520  IF  TS  =  "S"  THEN  600 

530  IF  TS  =  "#"  THEN  700 

540  LNS  =  LNS  +  TS 

550  NEXT  :LN$  =  LNS  +  CHRS  (34)  +  ":GOSUB  5100 

0  "  :  RETURN 
600  IF  L  >  LEN  (RS)  -  2  THEN  540 

610  1   =    d:    FOR  LI  =  L  +  2  TO  LEN  (H$):  IF  MIOS 

(RS,L1,1)  =  "S"  THEN  T=L1:L1=300 
620  NEXT  :  IF  T  =  0  THEN  540 

630  LNS  =  LNS  +  CHRS  (34)  +  "+"  +  MIDS(RS,L  +  ~ 
1 ,T  -  L)  +  "+"  +  CHRS  (34) 

631  L  =  T:  GOTO  550 

700  IF  L  >  LEN  (RS)  -  2  THEN  540 

710  T  =  0:  FOR  LI  =  L  +  2  TO  LEN  (RS):  IF  MIDS 

(RS,L1,1)="#"THEN  T=L1:L1  =  300 
720  NEXT  :  IF  T  =  0   THEN  540 

730  LNS=LNS+CHRS(34)+"+STRS ("  +  MIDS  (RS,L  +  1 
,T  -  L  -  1)  +  ")"  +  "+"  +CHRS(34) 

731  L  =  T:  GOTO  550 

997  REM 

998  REM  ***  A:  INSTRUCTION  *** 

999  REM 

1000  LNS  =  LNS  +  "GOSUB  52000"  1010  IF 
RS  =  ""  THEN  RETURN 

1020  IF  RIGHTS  (RS,1)  =  "S"  THEN  LNS  =  LNS  +  ": 

"  +  RS  +  "=QIS":  RETURN 
1030  LNS  =  LNS  +  ":"  +  RS  +  "=VAL(0IS)":  RETURN 

1497  REM 

1498  REM  ***  M:  INSTRUCTION  *** 

1499  REM 

1500  FOR  L  =  1  TO  25:MS(L)  =  "":  NEXT  :  IF  RS  = 
""  THEN  15000 

1510  T=1:F0R  L=l  TO  LEN(RS):IF  MIDS (RS , L , 1 ) <  >  " 
","THEN  MS (T)=MS (T)+MIDS(RS,L,1) 

1511  GOTO  1530 
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1520  T  =  T  +  1 
1530  NEXT 

1540  FOR  L  =  1  TO  T 

1541  IF  RIGHTS (M$ (L) ,1)="$"THEN  LN$=LNS+"Q$ { "  + 
STR$  (L)  +  ")="  +  M$(L)+":" 

1542  GOTO  1560 

1550  LN$  =  LN$  +  "QS("  +  STR5  {L}  +  ")="  +  CHR? 

(34)  +  MS (L)  +  CHR$  (34)  +  ":" 
1560  NEXT  :LNS  =  LMS  +  "GOSUB  53000":  RETURN 

1997  REM 

1998  REM  ***  J:  INSTRUCTION  *** 

1999  REM 

2000  IF  R$  =  ""  THEN  2100 

2010  IF  LEFT$  {R$,l)  <  >  "*"  THEN  RS  =  "*"  +  R5 

2020  T  =  0:  FOR  L  =  1  TO  NL:  IF  P$(L)  =  R$  THEN 

T  =  L:L  =  2500 
2030  NEXT  :  IF  T  =  0  THEN  15000 
2040  LNS  =  LN$  +  "GOTO"  +  STRS  (T  *  10):  RETURN 

2100  T  =  0:  FOR  L  =  LN  TO  1  STEP  -  1:  IF  LEFTS  ~ 

(P$(L),1}  =  "A"  THEN  T  =  L:L  =  0 
2110  NEXT  :  IF  T  =  3  THEN  15000 
2120  GOTO  2040 

2497  REM 

2498  REM  ***  U:  INSTRUCTION  *** 

2499  REM 

2500  LN?  =  LNS  +  "QU=QU+1":  IF  LEFTS  (RS,1)  <  > 
"*"  THEN  R$  =  "*"  +  R$ 

2510  T  =  0:  FOR  L  =  1  TO  NL:  IF  P$(L)  =  RS  THEN 

T  =  L:L  =  2500 
2520  NEXT  :  IF  T  =  0  THEN  15000 

2530  LNS  =  LNS  +  ":GOSUB''  +  STR$  (T  *  10):  RETU 
RN 

2997  REM 

2998  REM  ***  E:  INSTRUCTION  *** 

2999  REM 

3000  LNS  =  LNS  +  "IF  QU=0  THEN  END" 
3010  PRINT  LN  *  10  +  5; 

3020  IF  C=l  THEN  PRINT  "IF  QC=1  THEN";   3030  IF 

0=2  THEN  PRINT  "IF  QC=0  THEN"; 

3040  IF  EXS  <  >  ""  THEN  PRINT  "IF" ; EXS ; "THEN" ; 

3050  PRINT  "QU=QU-1:RETURN" :  RETURN 

3497  REM 

3498  REM  ***  C:  INSTRUCTION  *** 

3499  REM 

3  500  LNS  =  LNS  +  RS:  RETURN 

3997  REM 

3998  REM  ***  R:  INSTRUCTION  *** 

3999  REM 

4000  RETURN 

4497  REM 

4498  REM  ***  S:  INSTRUCTION  *** 

4499  REM 

4500  T  =  0:  FOR  L  =  1  TO  LEN  (RS):  IF  MIDS  (RS, 
L,l)  =  ","  THEN  T  =  L:L  =  255 

4510  NEXT  :LNS  =  LN?  +  "POKE  768, QS("  +  LEFTS  ( 
HS,T  -  1)  +  ") 

4511  POKE  769,"  +  RIGHTS  (R$,  LN  (RS)  -  T)  +  ": 
CALL  770":  RETURN 

4997  REM 

4998  REM  ***  G:  INSTRUCTION  *** 

4999  REM 

5000  IF   R$    =    ""    THEN    LNS    =    LN$    +    "POKE   -16304,0 
:POKE   -16297,0":    RETURN 

5009  REM      FIND  LOOPS 

5010  F  =  0:IF  VAL(R$)  >  0  THEN  LNS=LNS+  "FOR  Ql 
=1  TO"+STRS(  VAL  (RS))  +  ":":F=1 

5011  RS  =  LEFTS  (RS,  LEN  (RS)  -  1) 

5012  RS  =  RIGHTS  (RS,  LEN  (RS)  -  LEN  (STRS  (  VA 
L  (RS)))  -  1) 

5019  REM      FIND  INDIVIDUAL  COMMANDS 

5020  FOR  L  =  1  TO  6:GLS(L)  =  "":  NEXT 
5030  T  =  1:  FOR  L  =  1  TO  LEN  (R$) 

S040  IF  MIDS  {R$,L,1)  <  >  ";"  THEN  GLS (T)  =GLS ( 


T)  +  MIDS  (R5,L,1):  GOTO  5060 
5050  T  -  T  +  1 
5060  NEXT 

5069  REM     TRANSLATE  EACH  COMMAND 
5  070  FOR  L  -  1  TO  T 
5080  GC  -  0!FOR  Ll-1  TO  llsIF  LEFTS  (GLS (L) ,  LE 

N  (G$(L1)))  <  >  GS(Ll)  THEN  5110 
5090  GC  -  LlsLl  -  Hi  IF  GL${L)  -  GS  (GC)  THEN  G 

LS(L)  -  "":  GOTO  5110 
5100  GL$(L)  ->  RIGHTS  {GL$(L),  LEN  (GL$(L)}  -  LE 

N  (G$(GC))) 
5110  NEXT 

5120  IF  GC  ■  0  THEN  15000 
5130  ON  GC  GOSUS  5200,5250,5300,5350,5400,5450, 

5  500,5550,5600,5650,5700 
5140  LNS  -  LNS  +  ":"i  NEXT  :    IP  F  =  1  THEN  LN$  " 

■  LNS  +  "NEXT" 
5150  RETURN 

5199  REM      CLEAR  COMMAND 

5200  LNS  =■  LNS  +  "HGR":  RETURN 
5  249  REM     TURNTO  COMMAND 

5250  LNS  =  LNS  +  "QA=90-"  +  GLS (L) :  RETURN 

5  299  REM     TURN  COMMAND 

5300  LNS  =  LNS  +  "QT="  +  GLS(L)  +  ":GOSUB  54000 

" :  RETURN 
5  349  REM      DRAW  COMMAND 
5350  LNS  =  LNS  +  "QL="  +  GLS(L)  +  ":GOSUB  55000 

"i  RETURN 

5399  REM      PEN  COMMAND 

5400  TS  =  GL${L):  IF  tS  =  "UP"  THEN  LNS  =  LNS  + 
"QP=1":  RETURN 

5402  IF  TS  =  "DOWN"  THEN  LNS  =  LNS  +  "QP=0":RET 

URN 
5405  LNS  =  LNS  +  "HCOLOR=":  IF  TS  =  "ERASE"  THE 

N  LNS  =  LNS  +  "QB" 
5410  IF  TS  =  "BLACK"  THEN  LNS  =  LNS  +  "0" 
5415  IF  TS  =  "GREEN"  THEN  LNS  =  LNS  +  "1" 
5420  IF  TS  =  "VIOLET"  THEN  LNS  =  LNS  +  "2" 
5425  IF  TS  =  "WHITE"  THEN  LNS  =  LNS  +  "3" 
5430  IF  TS  =  "BLACK2"  THEN  LNS  =  LNS  +  °4" 
5435  IF  TS  =  "RED"  THEN  LNS  =  LNS  +  "5" 
5440  IF  TS  =  "BLUE"  THEN  LNS  =  LNS  +  "6" 
5445  IF  TS  =  WHITE2"  THEN  LNS  =  LNS  +  "7" 

5448  RETURN 

5449  REM       SCREEN  COMMAND 

5450  GOSUB  5400:LNS  =  LNS  +  " : HPLOT  0,0:CALL  62 
454:QB="  +  RIGHTS (LNS, 1) :  RETURN 

5499  REM      GOTO  COMMAND 

5500  T  =  0:  FOR  LI  =  1  TO  LEN  {GL$(L)):  IF  MIDS 
(GLS(L) ,L1,1)  =  ","  THEN  T  =  LI 

5501  LI  =  255 

5510  NEXT  :LN$  =  LNS  +  "QX="  +  LEFTS  (GL$(L),T  ~ 
-  1)  +  " 

5511  0Y="  +  RIGHTS  (GLS(L),  LEN  (GLS(L))  -  T) :  ~ 
RETURN 

5549  REM       FULL  COMMAND 

5550  LNS  =  LNS  +  "POKE  -16302,0":  RETURN 

5599  REM       MIX  COMMAND 

5600  LNS  =  LNS  +  "POKE-16301,0":  RETURN 

5649  REM       QUIT  COMMAND 

5650  LNS  =  LNS  +  "TEXT":  RETURN 

5699  REM       GO  COMMAND 

5700  LNS  =  LNS  +  "QP=1;QL="  +  GL$(L)  +  ":GOSUB  ~ 
55000:QP=0":  RETURN 

5997  REM 

5998  REM  ***  B:  COMMAND  *** 

5999  REM 

6000  LNS  =  LNS  +  RS:  RETURN 
6497  REM 

6493  REM  ***  LABEL  *** 

6499  REM 

6500  LNS  =  LNS  +  "REM"  +  RS :  RETURN 

9997  REM 

9998  HEM  ***  INITIALIZE  *** 

9999  HEM 
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HTAB 

34: 

PRINT 

HTAB 

14: 

NORMAL 

PRINT 

n  n 

HTAB 

34: 

PRINT 

10000  TEXT  :  HOME 

10010  HTAB  6:  INVERSE  :  PRINT  " 

H 

10020  HTAB  6:  PRINT  "  ";:  HTAB  34:  PRINT  "  " 

10030  HTAB  6:  PRINT  "  ";:  HTAB  9:  NORMAL  :  PRINT 
"TURTLE  PILOT  TRANSLATOR"; 

10031  HTAB  34:  INVERSE  :  PRINT  "  " 
10040  HTAB  6:  PRINT  " 

10050  HTAB  6:  PRINT  "  " ; :  HTAB  14:  NORMAL  :  PRIN 
T  "BY  ALAN  POOLE"; 

10051  HTAB  34:  INVERSE 
10060  HTAB  6:  PRINT  "  ' 
10070  HTAB  6:  PRINT  " 

"  :  NORMAL 
10080  DIM  P$(2500),I$(12),G$(11)  ,GL$(6},M$(25)  :D 

$  =  CHR5  (4) 
10090  PRINT  :  INPUT  "WHAT  IS  THE  NAME  OF  THE  PRO 

GRAM?  ";N$:  IF  N$  =""THEN  10090 
10100  IF  RIGHTS  (NS,2)  <  >  ".P"  THEN  NS  =  NS  +  ° 

.P" 
10105  PRINT  :  PRINT  "PLEASE  WAIT..." 
10110  ONERR  GOTO  16000 
10120  PRINT  DS"VERIFY"NS:  PRINT  D$"OPEN"N$:  PRIN 

T  D$"READ"N$ 
10130  INPUT  NL 

10140  FOR  L  =  1  TO  NL:I$  =  "" 
10150  GET  K$;  IF  ASC  (K$)  =  13  THEN  P$  (L)  =  1$:  ~ 

GOTO  10170 
10160  IS  =  IS  +  K$:  GOTO  10150 
10170  NEXT  :  PRINT  :  PRINT  DS"CL0SE" 
10180  FOR  L  =  1  TO  12:  READ  I${L):  NEXT 
10190  FOR  L  =  1  TO  11;  READ  G${L):  NEXT 
10200  ONERR  GOTO  15000 
10210  RETURN 

10220  DATA  T,A,H,J,U,E,C,R,S,G,B,* 
10230  DATA  CLEAR, TURNTCTURN, DRAW, PEN, SCREEN, GOT 

0, FULL, MIX, QUIT, GO 

10997  REM 

10998  REM  ***  REMOVE  SPACES  FROM  TS  *** 

10999  REM 

11000  IF  TS  =  ""  THEN  RETURN 

11010  Tl$  =  "":  FOR  L  =  1  TO  LEN  {T$) 

11020  IF  MIDS  (TS,L,1)  <  >  "  "  THEN  TIS  =  TIS  +  " 

MIPS  {TS,L,1) 

11030  NEXT  :T$  =  Tl$:  RETURN 

14997  REM 

14998  HEM  ***  ERROR  ROUTINES  *** 

14999  REM 

15000  PRINT  D$"CLOSE":  PRINT  "ERROR  IN  PILOT  LIN 
E  NO.  "; LN;  CHR$  (7) 

15001  PRINT  D$"RUN  EDITOR" 

16000  PRINT  D$"CLOSE":  PRINT  "UNABLE  TO  LOAD";  C 
HRS  (7)  :  RUN 

49996  REM 

49997  REM  THE  FOLLOWING  LINES  ARE  NOT  PART  OF  TH 
E  TRANSLATOR,  BUT  ARE 

49998  REM  INCLUDED  IN  EVERV  TRANSLATED  PROGRAM. 

49999  REM 

50000  DIM  Q${25) ,QSC31) 

50010  HCOLOR=  3:QX  =  0:QY  =  0:QC  =  -  liQR  =  40:Q 
A  =  90:QQ  =  3.1415927  /  180 

50020  QS(1)  =  192;QS{2)  =  180:  QS(3)  =  171:QS(4) 
=  161:QS(5)  =  153:QS(6)  =  144 

50021  QS(7)  =  136:QS(8)  =  129:QS{9)  =  122:QS(10) 
=  115:QS(11)  =  108:QS(12)  =102 

50022  QS(13)  =  96:QS{14)  =  91:QS(15)  =  86 

50025  QS(16)  =  81:QS(17)  =  76;QS{18)  =  72:gS(19) 
=  68:QS(20)  =  64;QS(21)  =  60 

50026  QS(22)  =  57:QS(23)  =  54:QS(24)  =  50:QS(25) 
=  47:QS(26}  =  45:QS(27)  =  42 

50027  QS(28}  =  40:QS(29)  =  37:QS(30)  =  35:QS(31) 
=  33 

50030  POKE  770,173:  POKE  771,48:  POKE  772,192:  P 
OKE  773,136:  POKE  774,208 

50031  POKE  775,5:  POKE  776,206:  POKE  777,1:  POKE 


778,3:  POKE  779,240 
50032  POKE  730,9:  POKE  781,202:  POKE  782,203:  PO 
KE  783,245;  POKE  784,174 

50040  POKE  785,0:  POKE  786,3:  POKE  787,76:  POKE  "• 
788,2;  POKE  789,3:  POKE  790,96 

50041  POKE  791,0:  POKE  792,0 
50050  RETURN 

51000  IF  QT$  =  ""  THEN  PRINT  :  RETURN 
51005  QT  =  0:  IF  RIGHTS  tQTS,l)  =  "&"  THEN  QTS  = 
LEFTS (QTS,  LEN  (QTS)  -  1):QT=1 

51010  FOR  Ql  =  1  TO  LEN  (QTS) 

51011  IF  MIDS  (QTS,Q1,1)  =  "  "  AND  PEEK  (36)  >  Q 
R  -  9  THEN  GOSUB  51100 

51020  PRINT  MIDS  (QT$,Q1,1);:  NEXT  :  IF  QT  =  0  T 

HEN  PRINT 
510  30  RETURN 

51100  QF  =  0:  FOR  Q2  =  Ql  +  1  TO  Ql  +  QR  -  PEEK  ~ 
(36)  -  1 

51101  IF  Q2  >  =  LEN  (QTS)  THEN  Q2  =  1000:QF  =  1: 
GOTO  51120 

51110  IF  MIDS  (QT$,Q2,1)  =  "  "  THEN  Q2  =  1000:QF 

=  1 
51120  NEXT  :  IF  QF  =  :0  THEN  PRINT  :Q1  =  Ql  +  1 
51130  RETURN 
52000  QIS  =  "" 

52010  GET  QKS:QT  =  ASC  (QKS):  PRINT  QK$; 
52020  IF  QT  =  13  THEN  RETURN 
52030  IF  QT  =  8  THEN  52100 
52040  IF  QT  =  21  THEN  52200 
52050  IF  QT  =  24  THEN  PRINT  CHR$  (92):  GOTO  5200 

0 
52060  QlS  =  QIS  +  QKS:  IF  LEN  (QIS)  >  245  THEN  P 

RINT  CHR$  (7) ; 
52070  IF  LEN  (QIS)  >  250  THEN  PRINT  CHRS  (92):  G 

OTO  52000 
52080  GOTO  52010 

52100  IF  QIS  =  ""  THEN  PRINT  ;  GOTO  52010 
52110  IF  LEN  (QIS)  =  1  THEN  52000  " 
52120  QIS  =  LEFTS  (QIS,  LEN  (QIS)  -1):  GOTO  5201 

0 
52200  QIS  =  QIS  +  CHRS  (PEEK  (  PEEK  (40)  +  PEEK  - 

(41)  *  256  +  PEEK  (36) )  -  128) 
52210  POKE  36,  PEEK  (36)  +  1:  IF  PEEK  (36)  >  QR  " 

-  1  THEN  PRINT 
52220  GOTO  52010 

5  3000  QM  =  0:QC  =  0:  FOR  Ql  =  1  TO  25 
53001  IF  LEN  (QIS)  <  LN  (QS(Ql))  OR  QS  (Ql)  =  "" 
THEN  53030 

53010  FOR  Q2  =  1  TO  LEN  (QIS)  -  LEN  (QS(Ql))  +  1 

53011  IF  QS(Ql)  =  MIDS  (QI$,Q2,  LEN  (QS(Ql)))  TH 
EN  QC  =  1:QM  =  Q1:Q1=25:Q2  =300 

53020  NEXT 

53030  NEXT  :  FOR  Ql  =  1  TO  25:QS(Q1)  =  "":  NEXT  " 

:  RETURN 
54000  QA  =  QA  -  QT:  IF  QA  >  360  THEN  QA  =  QA  -  3 

60 
54010  IF  QA  <  0  THEN  QA  =  QA  +  360 
54020  RETURN 

55000  IF  QP  =  1  THEN  55005 

55003  HPLQT  QX  ■!-  139.0005,  -  QY  +  80.0005 
55005  QX  =  QX  +  QL  *  COS  (QA  *  QQ}:QY  =  QY  +  QL  " 

*  SIN  (QA  *  QQ) 
55010  IF  QX  <  -  139  THEN  QX  =  -  139 
55020  IF  QX  >  140  THEN  QX  =  140 
55030  IF  QY  <  -  111  THEN  QY  =  -  111 
55040  IF  QY  >  80  THEN  QY  =  80 
55050  IF  QP  =  1  THEN  RETURN 
55060  HPLOT  TO  QX  +  139.0005,  -  QY  +  80.0005:  RE 

TURN 
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10  GOSUB  20000 

17  REM 

18  REM  ***  MAIN  LOOP  *** 

19  REM 

20  PRINT    :    PRINT    " < " ; :    GOSUB    100:    GOSUB    12000 

:     IF    1$    =    ""    THEN    20 
25    IF    LEFTS     (I?, 3}     =    "CAT"    THEN    PRINT    DS-CATA 

LOG":    GOTO    20 
28    IF    LEFT$     (I$,3)     =    "PR#"    THEN    PRINT    DS"PR#" 

VAL     (    RIGHT$     (IS,1)):    GOTO    20 
30   GOSUB    500:     IF    C    =    0    THEN    PRINT    SE$ :    GOTO    2 

0 
40    ON    C   GOSUB    1000,2000,3000,4000,5000,6000,7 

000,8000,9000 
50    GOTO    20 

97  REM 

98  REM  ***  INPUT  *** 
9  9  REM 

100  IS  =  "" 

110  GET  KS:K  =  ASC  (KS):  PRINT  KS; 

120  IF  K  =  13  THEN  RETURN  :  REM  RETURN  KEY 

130  IF  K  =  8  THEN  200;  REM  BACKSPACE 

140  IF  K  =  21  THEN  300:  REM  RETYPE 

150  IF  K  =  24  THEN  PRINT  CHR$  (92):  GOTO  100:  ~ 

REM  CTRL-X 
160  IF  K  =  27  THEN  15000:  RM  ESC 
170  IS  =  IS  +  KS:  IF  LEN  (IS)  >  195  THEN  PRINT 

BELLS; 
180  IF  LEN  (IS)  >  200  THEN  PRINT  CHRS  (92):  GO 

TO  100 
190  GOTO  110 

197  REM 

198  REM  ***  BACKSPACE  *** 

200  IF  IS  =  ""  THEN  PRINT  :  GOTO  110 

210  IF  LEN  (IS)  =  1  THEN  100 

220  IS  =  LEFTS  (IS,  LEN  (1$)  -  1);  GOTO  110 

297  REM 

298  REM  ***  RETYPE  *** 

299  REM 

300  IS  =  1$  +  CHRS  (  PEEK  (  PEEK  (40)  +  PEEK  ( 
41)  *  256  +  PEEK  (36) )  -  128) 

310  POKE  36,  PEEK  (36)  +  1:  IF  PEEK  (36)  >  39  " 

THEN  PRINT 
320  GOTO  110 

497  REM 

498  REM  ***  DETRHINE  NO.  OF  EDITOR  COMMAND  *** 

499  REM 

500  C  =  0:  FOR  L  =  1  TO  9:  IF  C${L)  =  LEFTS  CT 
S,  LEN  (CS (L) > )  THEN  C  =  L 

510  NEXT  :  IF  C  =  0  THEN  RETURN 

519  REM  MAKE  1$  THE  PART  RIGHT  OF  COMMAND 

520  IF  IS  =  CS(C)  THEN  1$  =  "":  RETURN 

530  IS  =  RIGHTS  (IS,  LEN  (1$)  -  LEN  (CS(C))):  ~ 
GOSUB  12000:  RETURN 

997  REM 

998  REM  ***  ADD  *** 

999  REM 

1000  IF  IS  =  ""  THEN  1030 

1010  IF  VAL  (IS)  >  LN  OR  VAL  (IS)  <  1  THEN  PRIN 

T  RES:  RETURN 
1020  LN  =  VAL  (IS) 
1030  IF  LN  >  2499  THEN  PRINT  "TOO  MANY  LINES";B 

ELLS:  RETURN 
1040  LT  =  LN  +  1:  GOSUB  1000a:LN  =  LT:PS(LN)  =  ~ 

IS:  GOTO  1030 

1997  HEM 

1998  REM  ***  LIST  *** 

1999  REM 

2000  IF  LN  =  0  THEN  PRINT  ;  RETURN 

2010  IF  LEFTS  (IS,1)  =  "*"  THEN  GOSUB  13000:  GO 

TO  2050 
2020  IF  IS  =  ""  THEN  FL  =  1:LL  =  LN :  GOTO  2050 
2030  GOSUB  11000 
2040  IF  FL  <  1  OR  FL  >  LN  OR  LL  <  1  OR  LL  >  LN  " 

THEN  PRINT  RES:  RETURN 
2050  FOR  L  =  FL  TO  LL:  HTAB  5  -  LEN  (STRS  (D): 
PRINT  L;"  "; 


2051  IF  LEFTS  (PS(L),1)  =  "*"  THEN  2057 

2055  PRINT  "  ";:  IF  LEFTS  (PS{L),1)  <  >  "R"  THE 

N  PRINT  "  ": 
2057  PRINT  P$(L) 
2060  IF  PEEK  (  -  16384)  =  141  THEN  L  =  2500 

2070  NEXT  :  RETURN 

2997  REM 

2998  REM  ***  EDIT  *** 

2999  REM 

3000  IF  1$  =  ""  THEN  PRINT  SES :  RETURN 
3010  GOSUB  11000 

3020  IF  FL  <  1  OR  FL  >  LN  OR  LL  <  1  OR  LL  >  LN  ~ 
THEN  PRINT  RES:  RETURN 

3030  HOME  :  FOR  LI  =  FL  TO  LL:  VTAB  18:  HTAB  5  ~ 
-  LEN  (  STRS  (LI) ) 

3031  PRINT  LI;'  ";PS(L1);:  VTAB  18:  HTAB  6:  GOS 
UB  100:  GOSUB  10010 

3040  VTAB  24:  FOR  L2  =  1  TO  LEN  (PS (LI))  /  40  + 

2:  PRINT  :  NEXT  :PS(L1)  =  IS 
3050  NEXT  :  RETURN 

3997  REM 

3998  REM  ***  INSERT  *** 

3999  REM 

4000  LT  =  VAL  (IS):  IF  LT  <  1  OR  LT>  LW  THEN  PR 
INT  RES:  RETURN 

4010  IF  LN  >  2499  THEN  PRINT  "TOO  MANY  LINES"; B 

ELLS:  RETURN 
4020  GOSUB  10000 
4030  FOR  L  =  LN  +  1  TO  LT  STEP  -  1:  PS(L)  =  PS { 

L  -  1) : ■ NEXT 
4040  P$(LT)  =  iSt  LN  =  LN  +  1:  RETURN 

4997  REM 

4998  REM  ***  DELETE  *** 

4999  REM 

5000  IF  IS  =  ""  THEN  PRINT  SES:  RETURN 

5010  IF  LEFTS  (IS,1)  =  "*"  THEN  GOSUB  13000:  GO 

TO  5030 
5020  GOSUB  11000:  I F  FL  <  1  OR  FL  >  LN  OR  LL<1  " 

OR  LL>  LN  THEN  PRINT  RES:  RETURN 

5030  FOR  L  =  FL  TO  LN  -  {LL  -  FL  +  1):PS(L)  =  P 
S (L  +  (LL  -  FL  +  1) ) :  NEXT 

5031  LN  =  LN  -  (LL  -  FL  +  1) 
5040  RETURN 

5997  REM 

5998  REM  ***  NEW  *** 

5999  REM 

6000  FOR  L  =  1  TO  LN:PS(L)  =  "":  NEXT  : LN  =  0:  ~ 
RETURN 

6997  REM 

6998  REM  ***  LOAD  *** 

6999  REM 

7000  NS  =•  IS:  IF  NS  =  ""  THEN  PRINT  SES:  RETURN 

7010  ONERR  GOTO  21000 

7020    IF    RIGHTS     (NS,2)     <    >     ".P"    THEN    NS    =    NS    +    " 

.P" 
7030  PRINT  DS"VERIFY"N$:  PRINT  DS''OPEN"NS:  PRIN 

T  DS"READ"NS 
7040  INPUT  T 
7050  FOR  L  =  1  TO  T 

7052  GET  TS:  IF  TS  =  CHRS  (13)  THEN  7058 
7055  P$(LN  +  L)  =  PS{LN  +  L)  +  T$ :  GOTO  7052 
7058  NEXT  :  PRINT 
7060  PRINT  DS'CLOSE" 
7070  POKE  216,0:  REM  RESET  ONERR 
7080  LN  =  LN  +  T:  RETURN 

7997  REM 

7998  REM  ***  SAVE  *** 

7999  REM 

8000  IF  IS  =  ""  THEN  PRINT  SES:  RETURN 
8003  ONEHR  GOTO  22000 

8005  IF  RIGHTS  (IS, 2)  <  >  ".P"  THEN  IS  =  IS  +  " 

.P" 
8010  PRINT  DS"0PEN"IS;  PRINT  DS"WRITE"lS 
8030  PRINT  LN 

8040  FOR  L  =  1  TO  LN:  PRINT  PS(L):  NEXT 
8050  PRINT  DS"CLOSE"IS 
8060  POKE  216,0:  RETURN 
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8997  HEM 

8998  REM  ***  NSEM  *** 

8999  REM 

9000  PRINT  "THERE  ARE  ";  FRE  (0)  -  3500;"  BYTES 
LEFT.":  RETURN 

9997  REM 

9998  REM  ***  INPUT  PROGRAM  LINE  *** 

9999  REM 

10000  HTAB  5  -  LEN  (  STRS  (LT) ) :  PRINT  LT; "  ";:  " 
GOSUB  100:  GOSUB  12000 

10010  IF  IS  =  ""  THEN  POP  :  RETURN 

10020  F  -  0:P  =  0:  FOR  L  =  1  TO  LEN  ( I  $ )  : T$  =  MI 

D5  (IS,L,1):  IF  TS  =  '';"THENF=1 
10030  IF  TS  =  "(°  THEN  P  =  P  +  1 
10040  IF  TS  =  ")"  THEN  P  =  P  -  1 
10050  NEXT:IF  (F  =  0  AND  LEFTS  (I$,l)  <  >  "*")0R 

P<  >  0THEN  PRINT  SE$ :GOTO10000 
10060  F  =  0:  FOR  L  =  1  TO  12:  IF  INS(L)  =  LEFTS  " 

(I$,l)  THEN  F  =  1:L  =  12 
10070  NEXT  :  IF  F  =  0  THEN  PRINT  SES:  GOTO  10000 

10080  RETURN 

10997  REM 

10998  REM  ***  FIND  TWO  NOS.  DIVIDED  BY  COMMA  *** 

10999  REM 

11000  FL  =  VAL  (I$):LL  =  0:  FOR  L  =  1  TO  LEN  (IS 

)  -  1 

11001  IF  MIDS  (I$,L,1)  =  ","  THEN  IS  =  RIGHTS  (I 
$,  LBN  (IS)  -  L);LL  =  VAL  (IS) 

11010  NEXT  :  IF  LL  =  0  THEN  LL  =  FL 

11997  REM 

11998  REM  ***  REMOVE  LEADING  SPACES  *** 

11999  REM 

12000  IF  1$  =  ""  THEN  RETURN 

12010  IF  LEFTS  (I$,l)  <  >  "  "  THEN  RETURN 

12020  IF  IS  =  "  "  THEN  1$  =  "":  RETURN 

12030  IS  =  RIGHTS  (iS,  LEN  (IS)  -  1):  GOTO  12000 

12997  REM 

12998  REM  ***  FIND  FIRST  AND  LAST  LINES  OF  A  HOD 
ULE  *** 

12999  REM 

13000  FOR  L  =  1  TO  LN:  IF  PS (L)  =  1$  THEN  FL  =  L 
:  GOTO  13020 

13010  NEXT  :  PRINT  "LABEL  NOT  FOUND" ; BELLS :  POP  " 

:  RETURN 

13020  LL  =  0;  FOR  L  =  L  TO  LN :  IF  LEFTS  (PS(L),1 

)  =  "E"  THEN  LL  =  L:L  =  2500 

13030  NEXT  :  IF  LL  =  0  THEN  LL  =  LN 

13040  RETURN 

14997  REM 

14998  REM  ***  END  PROGRAM  *** 

14999  REM 

15000  PRINT  :  PRINT  "DO  YOU  WANT  TO  SAVE  THE  PRO 
GRAM?  (Y/N) "; :  GET  IS 

15001  IF  IS  =  CHRS  (13)  THEN  PRINT  :  GOTO  100 
15010  IF  IS  <  >  "Y"  AND  IS  <  >  "N"  THEN  15000 
15015  PRINT  IS 

15020  IF  IS  =  "Y"  THEN  INPUT  "WHAT  IS  THE  NAME  0 

F  THE  PROGRAM?  ";I$:  GOSUB  8000 

15030  PRINT  :  PRINT  "DO  YOU  WANT  TO  TRANSLATE  A" 
:  PRINT  "PROGRAM? (Y/N) ■; :GETI$ 

15031  IF  IS  <  >  "Y"  AND  S  <  >  "N"  THEN  15030 
15040  PRINT  IS:  IF  IS  =  "Y"  THEN  PRINT  CHRS  (4)" 

RUN  TRANSLATR" 
15050  HOME  :  END 

19997  REM 

19998  REM  ***  INITIALIZE  *** 

19999  HEM 

20000  TEXT  :  HOME 

20010  HTAB  8:  INVERSE  :  PRINT  " 

H 

20020  HTAB  8:  PRINT  "  ";:  HTAB  32:  PRINT  "  " 

20030  HTAB  8:  PRINT  "  ";:  HTAB  11:  NORMAL  :  PRIN 
T  "TURTLE  PILOT  EDITOR"; 

20031  HTAB  32:  INVERSE  :  PRINT  "  " 

20040  HTAB  8:  PRINT  "  ";:  HTAB  32:  PRINT  "  " 


20050  HTAB  8:  PRINT  "  ";;  HTAB  13:  NORMAL  :  PRIN 
T  "BY  ALAN  POOLE";:  HTAB  32 

20051  INVERSE  :  PRINT  "  " 

20060  HTAB  8:  PRINT  "  ";:  HTAB  32:  PRINT  "  " 
20070  HTAB  8:  PRINT  "  ": 

NORMAL 
20080  DIM  P$(2500) ,C$(9) ,INS(12) 

20090  BELLS  =  CHRS  (7):D$  =  CHRS  (4):SES  =  "SYNT 
AX  ERROR"  +  BELLS 

20091  RES  =  "LINE  NO.  OUT  OF  RANGE"  +  BELLS 
20100  FOR  L  =  I  TO  9:  READ  C$(L):  NEXT 
20110  FOR  L  =  1  TO  12:  READ  IN$(L):  NEXT 
20120  RETURN 

20130  DATA  ADD, LIST, EDIT, INSERT, DEL, NEW, LOAD, SAV 

E,MEM 
20140  DATA  T,A,M,J,U,E,C,R,S,G,B,* 

20997  REM 

20998  REM  ***  ERROR  ROUTINES  *** 

20999  REM 

21000  POKE  216,0:  PRINT  DS"CLOSE":  PRINT  "UNABLE 
TO  LOAD"; BELLS:  GOTO  20 

22000  POKE  216,0:  PRINT  DS'CLOSE":  PRINT  "DOS  ER 
ROR"; BELLS:  GOTO  20  ^ 
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A  method  j or  achieving  statistical  accuracy  on  microcom- 
puter systems.  These  programs  are  written  in  a  version  of 
BASIC  so  general  that  they  will  work  as  is  on  Atari, 
PET,  or  nearly  any  other  version  of  BASIC. 

The  Statistics  Page 

Accurate 

Statistical 

Calculations 


Dr.  Allen  H.  Wolach 
Department  of  Psychology 
lltinois  Institute  of  Technology 


Most  statistical  programs  use  formulas  that  are 
called  computational  formulas.  Consider  the  com- 
putational Ibrmula   Ix|"  — NX"  which  is  used  to 
calculate  the  sum  ot  squares  term  for  many  statistics. 
The  portion  o(  the  formula  that  is  designated  Ixj" 
is  obtained  by  squaring  individual  scores,  and  then 
sinnming  the  squared  scores.  The  portion  of  the 
formula  that  is  designated  NX"  is  obtained  by 
multiplying  the  nuinber  of  scores  (N)  by  the  square 
of  the  mean  of  the  scores  (X"). 

If  Zx|-  is  equal  to  1  1 178323747  and  NX"  is 
equal  to  11 178304256.25,  the  sum  of  squares  is 
1 1 178323747  minus  1 1 178304256.25  or  19490.75. 
The  sum  of  scjuares  of  19490.75  is  well  within  the 
nine  digit  capacity  of  most  versions  of  BASIC  in 
microcomputer  systems.  However,  the  intermediate 
calculations  cxceeci  the  nine  digit  capacitv  of  most 
microcomputer  systems.  If  the  microcomputer 
resorts  to  exponential  notation,    Zx|"  becomes 
1  11 783237  X  10-  and  NX"  becomes  1  1  1783042  x 
10".  When  the  sum  of  squares  is  calculated   Ix;" 
—  NX"  becomes  19500.  Note  that  the  actual  value 
for  the  sum  of  squares  is  19490.75,  not  19500. 

Difference  formulas  can  be  used  instead  of 
computational  formulas  The  difference  formula 
for  the  sum  of  squares  is  I{Xj— X)".  The  difference 
formula  requires  subtracting  the  mean  of  all  scores 
from  an  individual  score  and  then  squaring  this 
difference.  Hie  squared  differences  for  each  of 
the  scores  are  then  summed.  Difference  formulas 
never  produce  intermediate  results  that  are  larger 
than  the  final  value  for  the  sum  of  squares. 


The  computational  formula  for  the  sum  of 
squares  will  produce  the  same  results  as  the  differ- 
ence formula  provided  that  computations  for  the 
computational  formula  are  carried  to  enough 
digits  to  acconmiodatc  iiuermediatc  calculations. 
On  the  other  hand,  the  difference  formula  requires 
using  the  mean  with  each  difference  that  is  com- 
puted. In  order  to  obtain  the  mean,  one  has  two 
partially  unsatisfactory  options.  All  of  the  .scores 
can  be  saved  in  memory.  Then  the  mean  can  be 
calculated  for  use  in  cadi  difference.  Finallv,  the 
scores  can  be  recalled  individually  from  memory, 
and  tlie  mean  can  be  subtracted  from  each  score. 

If  the  data  for  a  given  analysis  consist  of  a 
relatively  large  mimber  of  .scores,  one  can  easily 
exceed  the  memory  capability  of  a  microcomputer 
.system.  A  second  option  is  to  enter  all  of  the  scores 
twice.  A  mean  cati  be  calculated  the  fiist  time  the 
scores  are  entered.  This  mean  can  be  used  for 
forming  the  differences  the  second  time  the  scores 
are  entered.  Although  this  procedure  does  not 
require  saving  the  scores  in  memory,  it  doubles  the 
number  of  scores  that  nuist  be  entered. 

A  procedure  that  is  iuterinediate  to  the  com- 
putational formula  and  difference  formula  proce- 
dures can  be  used.  This  approach  can  be  called  the 
provisional  mean  procedure.  The  procedure  re- 
quires entering  the  data  only  one  time  and  does 
not  rec[uire  saving  individual  .scoies. 

In  addition,  the  [jrovisional  mean  procedure 
does  not  produce  the  large  numbers  that  are  gen- 
erated bv  the  computational  formula.  The  provi- 
sional mean  procedure  involves  calculating  a  dif- 
ference for  each  score.  1  his  difference  is  not  the 
difference  between  the  score  and  the  mean.  It  is 
the  differeiTce  between  the  score  and  a  pr(jvisional 
mean.  The  provisional  mean  changes  as  the  succes- 
sive scores  are  entered.  Program  1  shows  the  use  of 
the  provisional  mean  ])rocedure  to  calculate  the 
mean,  sum  of  squares,  \at  iance,  and  standard  devi- 
ation for  a  .set  of  data.  A  difference  is  calculated  in 
statement  60.  Hie  mean  and  sum  of  squares  are 
calculated  in  statements  70  and  80,  respect ivel v. 


Program  1. 

10  PRINT  "ENTER  NUMBER  OF  SCORES"; 
20  INPUT  N 
30  FOR  I 
40    PRINT 
50  INPUT 

6  0  LET  D 

7  0  LET  M 

8  0  LET  S 
90  NEXT  I 

100  PRINT  "MEAN  =  ";M 

110  PRINT  "SUM  OF  THE  SQUARES  =  " ; S 

120  PRINT  "VARIANCE  =  '';S/(N  -1) 


1 

TO  N 

ENTER  SCORE' 

M 

X 

_ 

M 

M 

+ 

D/I 

S 

+ 

D*(X  - 

M) 
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ANNOUNCES  ■ 

EM®  for  the  SuperPET^ 

EM®  is  ANSI  standard  MUMPS 

Make  your  SuperPET  Super-Load 
in  EM®  and  Dramatically  Improve 
your  Programming  Productivity 


EM  =  is  more  than  just  a  progf  amming  language.  It  is  a  well  integrated  data  management  system  combining  witti  one  syntax  what  ott»er  operating  systems  would 

call  1)  an  application  programming  language;  2)  a  job  control  language:  3)  a  linlteage  editor;  4)  a  database  management  system;  and  5)  a  communications 

monitor 

PROGRAM  MANAGEMENT: 

EM"  provides  all  programming  management  facilities  needed  to  manage  programs  and  program  files.  Programs  can  be  created,  edited,  cataloged  and 

debugged  from  within  EU-.  Programs  can  be  as  large  as  disk  capacity.  A  resident  algorithm  rids  memotv  of  least  frequently  used  variables  and  program 

modules  so  that  what  you  need  off-disk  normally  resides  in  memory, 

STRING  POWER: 

EM  -  makes  string  handling  easy  with  its  extensive  set  of  string  operations  and  functions.  Variable  length  strings  car  be  used  routinely  without  the  otislacles 

presented  by  most  other  programming  languages, 

PATTERN  MATCHING: 

EM=  can  "filter"  user  input  with  a  useful  pattern  matching  !hat  will  result  in  fewer  user  oi  device  errors.  For  example:  dates,  zip  codes  and  names  car 

be  tested  for  validity  with  a  single  statement. 

GLOBALS: 

EM"  obviates  the  need  for  traditional  read  and  write  operalions  on  secontiary  storage  devices  by  allowing  data  elements  to  be  directly  referenced  as  a 

set  of  subscripts:  all  the  details  of  file  organization  and  retrieval  are  handler!  by  the  system. 

TIMING: 

EM=  enables  a  programmer  to  associate  timing  constraints  with  several  operations.  This  feature  allows  testing  for  terminal  malfunctions  as  well  as 

prompting  users  in  time-critical  dialogue. 

DATA  BASE  MANAGEMENT: 

Sorts  and  merges  are  not  necessary  as  EM*^  automatically  stores  data  in  a  dynamically  allocated  balanced  tree  structure.  Random  access  to  any  data  Item 

requires  at  most  three  disk  reads. 

EM^  UNMATCHED  IN  PROGRAMMING  PRODUCTIVITY: 

System  houses  that  program  in  EM=  (MUMPS)  find  that  their  costs  are  lower  than  those  of  their  competitors  using  other  languages.  Fewer  lines  of  code 

are  necessary  per  application.  Dimension  statements  are  not  requited.  Subscripts  may  be  alpha,  numeric  or  any  legal  string.  Data  types  need  not  be  defined 

and  can  change  freely  throughout  as  EM '  can  recognize  when  i!  is  dealing  with  alpha,  numeric,  integer  or  floating-point  data  types.  EM '■  gives  the  professional 

programmer  a  full  set  of  software  tools  designed  for  real-life  tasks  and  problems  he  consistently  encounters  in  the  production  and  maintenance  of  application 

software.  EM=  adheres  rigidly  to  ANSI  MUMPS  standards,  which  make  it  transportable  to  larger  processors  manufactured  by  DEC,  TANDOM,  DATA 

GENEflAL,  HARFIIS  and  others.  Additionally  Efvt=  gives  the  less-experienced  programmer  the  tools  to  do  a  professional  job  on  formidable  programming 

applications. 

You  mey  order  EM®  or  SuperPET  by  calling  ECLECTIC  SYSTEMS  toll-free  at 

1-800-527-3135  from  10  AM  to  4  PM  CDT  Monday  through  Friday,  or  you  can 

order  by  mail  using  the  form  below.  Texas  residents  call  1-214-661-1370. 

ECLECTIC  SYSTEMS  CORPORATION 

P.O.  Box  1166, 16260  Midway  Road,  Addison,  Texas  75001 

Here's  my  order  for  EM"@  S299  plus  $3.75  for  shipping  and  handling  (UPS  surface  unless 
specified  otherwise).  Residents  of  Texas,  Louisiana,  Oklahoma  City  and  Tulsa,  Oklahoma 
must  add  applicable  taxes. 
D  fvly  certified  check  or  money  order  is  enclosed. 

D  Please  charge  my  VISA  # or 

MasterCard  ft Expiration  date 


Name  Signature 

Address 

city  State  Zip" 
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130 


140 


PRINT 
-1  )) 
END 


"STANDARD  DEVIATION 


:SQR(S/(N 


Suppose  that  one  wanted  to  calculate  a  Pearson 
product  moment  correlation  coefficient.  This 
correlation  coefficient  requires  a  sum  of  products 
term.  The  sum  of  products  term  can  be  calculated 
using  modified  provisional  mean  formulas.  Pro- 
gram 2  is  a  BASIC  program  for  calculating  the 
Pearson  product  moment  correlation  coefficient. 


100  LET  M2  =  M2  +  D2/I 

110  LET  S2  =  S2  +  02* (Y  -  2) 

120  LET  03  =  SQR(ABS(D1))*SQR(ABSCD2)) 

130  LET  04  =  (X  -  M1)*(Y  -  2) 

140  IF  D4  <  0  THEN  170 

150  LET  G  =  1 

160  GOTO  180 

170  LET  G  =  -  1 

180  LET  S3  =  S3  +  G*D3*SQR(ABS (D4 ) ) 

190  NEXT  I 

200  LET  R  =  S3/(N*(SQR(S1/N) )*SQR(S2/N) ) 

210  PRINT  "CORRELATION  COEFFICIENT  =  ";R 

220  END 


Program  2. 

10  PRINT  "ENTER  NUMBER  OF  PAIRS  OF  SCORES 


20  INPUT  N 

30  FOR  I  =  1  TO  N 

40  PRINT  "ENTER  SCORES  IN  PAIR 

50  INPUT  X,  Y 

X  -  Ml 

Ml  +  Dl/I 

SI  +  Dl* (X  -  Ml) 

Y  -  M2 


';! 


60  LET  Dl 
70  LET  Ml  = 
80  LET  SI  = 
90  LET  D2  = 


Note  that  the  mean  of  the  X  scores  is  calculated  in 
statement  70,  and  the  sum  of  squares  for  the  X 
scores  is  calculated  in  statement  80.  The  mean  for 
the  Y  scores  is  calculated  in  statement  100,  and  the 
sum  of  squares  for  the  Y  scores  is  calculated  in 
statement  110.  The  sum  of  products  term  is  calcu- 
lated in  statement  180. 

Once  sum  of  square  and  sum  of  products 
terms  are  mastered,  accurate  t-test  and  analysis  of 
variance  programs  can  be  written  for  microcompu- 
ter systems.  Q 


The  SM-KIT  is  a  collection  of  machine  language  firmware  pfogramming  and  test  aids  for 
BASIC  programmers.  SM-KIT  is  a  4K  ROM  |twice  the  rwrmal  capacity)  which  you 
simply  insert  in  a  single  ROM  socket  on  any  BASIC  4  CBM/PET-either  80  column  or  40 
column.  Includes  both  programming  aids  and  disk  handling  commands. 

ERROR  DETECTION:  the  SM-KIT  automatically  indicates  the  erroneous  line  and 

statement  for  any  BASIC  program  en'or. 

LINE  NUMBERING:  the  SM-KIT  automatically  numbers  BASIC  statements  until  you 

turn  the  function  off. 

SCREEN  OUTPUT;  the  commands  FIND,  DUMP,  TRACE  and  DIRECTORY  display  on 

the  CRT  while  you  hold  the  RETURN  key  (display  pauses  when  the  key  is  released). 

Continuous  output  is  selected  with  shift-lock. 

OUTPUT  CONTROL  to  DISK  or  PRINTER:  in  addition  to  displaying  on  the  CRT,  you  can 

direct  output  to  either  disk  or  printer. 

HARDCOPY:  allows  screen  displays  to  tie  either  printed  or  stored  on  disk. 

FIND:  searches  al!  or  any  part  of  a  program  for  text  or  command  strings  or  variable 

names,  Either  exact  search  or  wild  card  search  supported. 

RENUMBER:  the  SM-KIT  can  renumter  all  or  any  part  of  a  program.  The  selective 

renumtiering  allows  you  to  move  blocks  of  code  within  your  program. 

VARIABLE  DUMP:  displays  the  contents  of  floating  point,  integer,  and  string  variables 

(both  simpie  and  array).  Can  display  all  variables  or  any  selected  variables. 

TRACE:  SM-KIT  can  trace  program  execution  either  continuously  or  step  by  step 

starling  with  any  line  number.  Selected  program  variables  can  be  displayed  while 

tracing. 

DISK  COM  MAN  DS:  as  in  DOS  Support  (Universal  Wedge),  the  "shorthand"  versions  of 

disk  commands  may  be  used  for  displaying  disk  directory,  initializing,  copying, 

scratching  tiles,  load  and  mn,  etc. 

LOAD:  SM-KIT  can  toad  all  or  part  of  BASIC  or  machine  language  programs.  It  can 

append  to  a  program  in  memory,  overwrite  any  part  of  a  program,  load  starting  with  any 

absolute  memory  location,  and  load  without  changing  variable  pointers. 

MERGE:  allows  merging  all  or  any  partot  a  program  ondiskwith  a  program  in  memory. 

SAVE  and  VERIFY:  SM-KIT  peovides  one  step  program  save  and  veriJication.  It  also 

allows  you  to  save  any  part  of  a  program,  or  any  address  range. 

DELETE  allows  any  program  segment  to  be  deleted 

REPEAT  KEYS:  allows  repeating  functions  if  not  already  available  on  specific 

PET/CBM  model. 


SM-KIT 

for  Commodore  Computers 


A  Programming  Productivity  Tool 


ONLY 
$40 


A  4K  ROM  with  both 
programming  and  disk 
handling  aids. 


Developed  by  (and  available  in  Europe  from)  SM  Softwareverbund- 
Microcomputer  GmbH.  Scherbaumstrasse  29,  8000  Munchen  83,  Germany 


252  Bethlehem  Pike 
Cotmar.  PA  18915 


215-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG. 


Peripherals 
unlimited. 


FANTASTIC  PRICES! 

OUR  FAST  SERVICE,  PRODUCT 
SELECTION  AND  OUR  CUSTOMERS' 
SATISFACTION  MAKE  US  #1. 


ZENITH 

Z-89-48K 
Z-90-64K  DO 
Z-19  Terminal 
Z-121  Monitor  12' 

$2299 

$2588 

$777 

$149 

ATARI  COMPUTERS 

Atari  800  16K 

$649 

Atari  400 

$318 

Atari  Interface  Module 

$174 

Atari  810  Single  Disit 

S444 

Atari  830  Modem 

S166 

Programmer 

$59 

Entertainer 

$84 

Star  Raiders 

$34 

16K  Mem.  Exp.  for  Atari 

$74 

32K  Mem.  Exp.  for  Atari 

S114 

NEC  PRINTERS 

7710/30  Spinwriter  R/0 
7720SpinwriterKSR 
3510/30  Spinwriter  R/0 

CALL 
CALL 
CALL 

NEC  DOT  MATRIX 
PC-8023 

$474 

Call  for  prices  on  ribbons, 

etc 

MORE  PRINTERS 

Anadex  9500/9501 

$1295 

Anadex  DP-9000 

$1049 

Okidata  Microline82A 

CALL 

Okidata  MicrolineSSA 

CALL 

Okidata  Microline  84 

CALL 

Tractor  (OKI  80 +  82  only) 

$60 

Diabio630 

$2044 

MONITORS 

Sanyo  12'  GRN  Phospfior 

$266 

Sanyo  12  "Black  +  White 

$239 

Amdek  12"  300  GRN  Phosphor 

$149 

Amdek  12"  Color  1 

$319 

Amdek  12"  Color  II 

$779 

NEC  12- GRN  Phosphor 

$164 

NEC  12  "Color 

$344 

EPSON  PRINTERS 

MX-80  w/Graphics  CALL 

MX-80  FT  (Friction  +  Tractor)  CALL 

MX-100(15"  Carriage)  CALL 

Call  for  prices  on 
Ribbons,  Cables  and  Interfaces 


NEC-PC  8000 
Series  Microcomputer 

PC-8001 A  Computer  w/32K 
PC-8012AW/32K  +  Exp.  Slots 
PC-8031ADual  Mini  Disk 
PC-8032A  Add-on  Mini  Disk 

Call  for  Software  Prices 


$888 
$588 
$888 
$777 


FOR  THE  LOWEST 
PRICE  CALL 

TOLL  FREE 

1  ■800-343-41 14 

ORDERING  INFORMATION 

Our  order  lines  are  open  9AM  to  6PM 
EST  Monday  thru  Friday.  Phone 
orders  are  welcome;  same  day  ship- 
ment on  orders  placed  before  10AM. 
Free  use  of  Mastercard  and  VISA.  Per- 
sonal checks  require  2  weeks 
clearance.  Manufacturer's  warranty 
included  on  all  equipment.  Prices  sub- 
ject to  revision.  C.O.D.'s  accepted. 

For  service,  quality  and  delivery  call: 

PERIPHERALS  UNLIMITED 

(617)655-7400 

62  N.  Main  St.*  Natick,  MA  01760 
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A  Monthly  Feature 

Learning  With 
Computers 


Glenn  Kleimon 

Teaching  Tools;  Microconnputer  Services 

Palo  Alto,  CA 


As  another  school  year  begins,  the  "old-timers" 
among  users  of  personal  computers  can  look  back 
and  remember  the  early  days,  fondly  recalling 
their  8K  PET  computers  with  small  keyboards  and 
built-in  cassette  recorders,  TRS-80  Model  I  com- 
puters with  4K  of  RAM  memory,  and  early  Apple 
II  computers  with  cassette  recorders  and  Integer 
BASIC.  Those  who  were  among  the  first  to  use 
personal  computers  in  schools  may  be  celebrating 
their  fifth  year  of  computers  in  their  classrooms. 

Personal  computers  in  education  have  come  a 
long  way  in  five  years.  Floppy  disk  drives,  dot 
matrix  printers  and  color  monitors  are  now  coin- 
mon  in  many  schools.  Hard  disks,  network  systems, 
letter  quality  printers  and  modems  are  found  in 
some.  Improved  versions  of  BASIC  have  been 
developed  and  LOGO,  PILOT,  Pascal,  FORTRAN, 
FORTH  and  other  languages  are  available  for 
some  personal  computers.  Fven  the  manuals  have 
impro\ed  tremendously.  How  many  of  you  recall 
the  first  manuals  (in  some  cases,  better  called  pam- 
phlets) thai  provided  all  the  available  information 
about  ihe  early  personal  computers? 

Most  importantly,  significant  advances  have 
been  made  in  educational  software.  Gone  are  the 
days  when  an\'  program  tliat  did  not  crash  was 
considered  acceptable.  Educational  software  is  now 
expected  to  be  user  friendly,  to  make  good  u.sc  of 
the  interactive,  graphics  and  sound  capabilities  of 
the  computer,  and  to  follow  principles  of  effective 
pedagogy.  Educators  are  beginning  to  expect  not 
just  single  programs,  but  courseware  packages  - 
sets  of  programs  combined  with  written  aids  for 
teachers  aiul  students. 

In  addition  to  computers'  becoming  a  wide- 
spread tool  for  teaching  and  learning,  computer 
science  is  joining  chemistry,  biology  and  physics  as 
a  standard  pari  of  the  curricuiinii  in  many  schools. 

It  has  been  a  remarkable  five  years  since  the 
first  completely  assembled  jjersonal  computers 
became  available.  Exciting  ad\  ances  continue  to  be 


made  -  video  disks  interfaced  to  computers,  com- 
puter speech  synthesis  and  speech  recognition, 
computer  aids  for  handicapped  individuals,  more 
powerful  computer  systems  at  lower  prices,  ad- 
vances in  computer  graphics  and  music,  color 
printers,  more  extensive  information  and  com- 
munication systems,  new  languages  and  more. 

Of  course,  it  hasn't  all  been  smooth  sailing.  All 
of  us  who  ventured  into  the  world  of  computers 
have  experienced  disappointing  software,  in- 
adequate documentation,  incompatible  compo- 
nents, service  and  supply  problems,  and  other 
difficulties.  Some  educators  have  run  into  difficul- 
ties using  computers  and,  unalile  to  get  the  support 
they  needed  from  colleagues,  computer  dealers  or 
others,  became  frustrated  and  gave  up.  There  are 
classrooms  in  which  a  computer  sits  unused  in  the 
closet.  But  there  are  many  more  classrooms  in 
which  teachers  and  students  are  eager  to  learn 
about  and  use  computers. 

A  Practical  Guide  To  Computers  in  Education 

A  book  designed  to  help  teacliers  get  started  using 
computers  has  recently  been  published.  It  is  called 
Practical  Guide  to  Computers  in  Education  and  is  writ- 
ten by  Peter  Colburn,  Peter  Kelman,  Xancy 
Roberts,  Thomas  F.  F.  Snyder,  Daniel  H.  Watt  and 
Cheryl  Weiner  (Addison-Wesley,  $9.95).  A  practical 
guide  is  much  needed,  and  this  one  was  produced 
by  a  group  of  experienced  educators,  computer 
users  and  writers. 

The  Practical  Guide  to  Computers  in  Education 
contains  eight  chapters  plus  sections  describing  the 
different  brands  of  computers,  a  list  of  suggested 
readings,  an  extensive  list  of  resources  for  educators 
and  a  short  glossary.  It  is  a  very  practical  book, 
containing  descriptions  of  experiences  of  many 
educators  who  are  already  using  computers. 

Cha|jler  1  is  entitled  "The  Ciompuler  Goes  to 
School."  It  raises  the  important  question:  "Will 
computers  transform  the  schools?"  The  authors 
present  both  positive  and  negative  arguments.  Fhe 
positive  arguments  point  to  the  diverse  capabilities 
of  computers  and  their  currcnllv  successful  use  in 
schools.  Fhe  negative  arguments  focus  on  the 
problems  that  some  have  experienced  with  com- 
puters and  on  the  fact  that  many  educators  do  not 
have  sufficient  training  to  make  good  use  of  com- 
puters. Those  who  take  the  negative  position  typi- 
cally vieAV  computers  as  the  latest  educational  fad, 
likely  to  soon  go  the  wa\-  of  the  New  Math. 

The  authors  oi  Practical  Guide  to  Computers  in 
Educaliou  try  lo  present  a  balanced  perspective. 
Fhey  don't  believe  computers  can  replace  teachers 
or  make  schools  obsolete,  but  they  are  certain  that 
the  widespread  use  of  compulers  in  society  will 
affect  schools.  Fhey  have  mixed  feelings  about 


Recreational  Computing 
Back  Issues 


Becreational  Compulmg  was  the  first  and  only  personal  computing  magazine  wtien  it  started 
in  1 972  (it  was  called  ttie  PCC  Newspaper  back  then).  Bob  Aibrectit,  David  Thornburg.  Isaac 
Asimov  Don  Inman,  Ramon  Zamora,  Robert  Jastrow,  Mac  Oglesby,  Adam  Osborne  -  ttne  list 
of  auttiors  reads  like  a  Who's  Wtio  of  microcomputing.  These  and  many  other  authors  con- 
tributed some  of  the  finest  articles  about  computers  and  now-classic  games  to  the  pages  of 
Recreational  Computing, 

Last  fall,  Recreational  Computing  was  merged  into  COMPUTE!  and  we  are  now  offering 
available  back  issues.  Whatever  your  interest,  you'll  find  something  here  -  from  Spanish 
BASIC  to  Computers  in  Sports  Medicine,  from  Future  Fantasy  Games  to  Robot  Pets. 


September  1974  A  Praclical,  Low-cost  Home'School 
Microprocessor  Sysietn.  Ttie  Computer  Illiteracy  Problem. 
Eignt  Games  In  BASIC 

March  1975  Build  Your  Own  BASIC,  The  Computer  In  An. 
Biorhylhfns 

MarclVApril  1976  A  TTY  Game  Games  Witti  The  Pocket 
Calculator  Dodgem  Square.  Tmy  BASIC  To  Go 
July  197B  BASIC  Music   Tiny  Tieh  For  Allair.  16  Bit  Com- 
puter Kit,  Musical  Numbers  Guessirg  Game,  Programmer  s 
Tooltiox 

September/October  1976  Computer  Games  In  Ttie  Class- 
room. Planets  Game,  Dungeons  And  Dragons.  Hals  Game. 
Pythagoras  An3  R;i|ion,'il  Music 

November<1}ecembe<'  1976  Slorv.  Snake,  Packl.  Frogs 
Games.  Make  Believe  Computers.  The  First  West  Coast 
Computer  Faire.  Suljroutmea.  The  First  Computer 
January/February  1977  Robot  Pots.  Compulors  And 
Space.  Tiny  Languages.  Teaching  Using  Conversational 
Programming.  Hugh  Sctrool  Computers.  Reverse.  Trny 
PILOT  Maslerniind 

Man:h.'Apri1  1977  Z-80  PILOT  K02  Assembly  Program- 
ming.  Tiny  BASIC  For  Beginners,  Math  Drills  &  Games. 
Community  Intormairon  Systems,  Mine,  Sales  Simulation. 
Native  American  Board  Cannes 

July/August  1977  Do  llyoursell  CAI,  Pel  Robots  New 
Capabilities.  PILOT,  CAI  In  BASIC  Programming  The  HP- 
25,  Capture.  Inverse  Reverse.  BC&O  Matrix  Subroutines. 
Women  And  Computers 

September/October  1977  The  SS95  PET  More  Tmy  Lan. 
guages.  Computer  Networl^,  The  Bead  Game.  Bioteod 
back  And  Microcompuicrs  Part  1.  Home  Energy  Manage- 
ment Sandpile  Game,  A  BASIC  PILOT 
JanMary/Febmary  1978  Pascal  Vs  BASIC.  COMAL 
SiructureO  BASIC.  Video  Disks  Magic  Lamps  tor 
Educators'^.  A  Computer  Revolution'?.  Pounce.  The 
Mechanics  ol  Robots.  TRS  Bo  A  Status  Re[»n 
March'Apiil  1978  Epic  Computer  Games.  Micros  lor  the 
Handicapped.  Buckets  Game.  Prayer  Wheel  Program. 
Computer  Contagion,  Measufrng  Time.  Frog  Race.  Ttie  IBM 
370  Model  69 

July.'August  1978  Computer  <Mti  Kids.  Public  Access  To 
Computers,  Man-made  Ivlinds.  Post-human  Intelligence.  A 
Modern-day  Moaicme  Straw.  Live  Wire  Design  ASCII 
Graphijf.  Basetiall,  Concentration,  Gambler's  Paradox 
September,'0(^ober  1978  Kingdom  Game.  Compulors 
end  Museums  Sorcerer  of  Exidy.  Snooping  With  Your  PET 
APL  Decimals  in  Tiny  BASIC.  Apple  Math.  TRS-80  Level  II: 
A  Grown-up  Field  Evaluation 

Novremberi'Dec8iiiber1978  APL  Games.  TheRelumol  the 
Dragons.  Animated  Games  for  TRS  BO.  Runeguest.  All  In 
The  Mind,  The  L-5  Society.  F^antnum.  Some  Guidelines  tor 
Microcomputer  Chess  Dalaman 
JanuaryiFebRiary  1979  A  Jules  Vetno  Fantasy  Amlicial 
Intelligence,  Tho  Apple  Corps  is  Wilh  Us,  TRS-80  Personal 
Sotlware  Vending  Machine  Gets  "Brain,"  Apple  II  l.'0.  The 
Memory  Game.  RE  I  NO  Sfjanish  Kingdom 
March/April  1979  Calculator  Comics.  Lord  ol  ttie  Rings-' 
Chess  Reconsidered,  Datatiase.  Beastiary,  Color  Your  Ovm 
Graphics,  Umvcrst?,  Easy  POKEing  witti  Applesoft  BASIC. 
Air  Raid,  TRS-SO  3D  Plots.  Slot  Apple  Rose 
May/June  1979  PILOT  lor  Apple  II  The  Gameot  Lite.  Gold 
Handicapping  Hunt,  BASIC  vs,  Pascal.  Inspector  Clew-so, 
Flash  tor  SOL.  Faster  Jumble.  Concept  Sans  Computer.  A 
Beginner's  Guide  To  FRP 


JulyrAugust  1979  Summer  Fun,  Fooling  Around  With  Your 
PET.  Cryptarithms.  Baseball,  l^ewett  Awl's  Goat.  Zork  A 
Computerized  Fantasy  Simulalicn  Game.  What  Ligtit  on 
Yonder  Panel  Flashes,  The  Dedicated  Word  Processor,  The 
FORTE  Music  Programming  Language 
September/Oclobef  1979  TRS80  Outside  Connection 
The  Aichiiocturo  of  Multi-Player  Games.  The  Sounds  ol 
Texas  inslrumonts.  Dynamic  Cotor  Graphics  on  itie  New 
Atari.  An  Apple  PILOT.  GandaD.  Spanish  BASIC.  Designing 
Animal  Games.  APL  Mastermind 
NovemberOecembef  1979  SHOGI  Games  For  You  To 
Program,  Atari  Sounds.  Texas  Insliument  Graphics  and  Ani- 
mation Interrupt.  Match  Me.  Calendar  Making  Music  en  the 
PET.  Tower  cf  Hanoi  Bmgo,  Animal  Games 
JanuaryrFebrtiary  1980  Computing  and  Holistic  Hea  th.  Ti 
Graphics  and  Ammatcn  Part  2.  Games  To  Program,  New 
Directions  in  Numerical  Cnmput  ng.  An  Extended  BASIC 
"IF"  Facilily.  Boating  Computer  Anxiety.  Capture  lor  PET 
8080  Tic  Tac  Toe.  Chainwalk.  Programming  Problems 
March/April  1960  Special  Games  Issue:  Recreation  Apple 
II  Hires  Graphics,  Delicious  Functions.  Galaxy  II.  Fairy 
Chess,  Raging  Rot)Ots,  Program  Instruction  BuilOer,  Data 
Retrieval  An  introduction 

May/June  1980  Intioduction  lo  Computer  Music  CBBS 
Phone  t-Junibets,  6502  Machine  Language.  Ttic  Electnc 
Phone  Book,  t^umbei  Translation,  Sea  Search.  Apple  Ani- 
mation. TvKister  Move  Generator,  DOZO,  Shell  Game.  Home 
Video  Displays.  A  Proposed  Graphics  Language 
July/August  1980  Fantasy  Games  Issue:  Write  Your  Own 
Computer  Fantasy  Simulation.  Wizards  Castle.  On  Future 
Fantasy  Games  Woodertul  World  of  Eamon,  In  Defense  ot 
Hackers,  Touch  Panels  and  Interactive  Graphics 
Septembor/Oclober  1980  Probability  Trees  Big  Business 
on  lire  Micro,  tiio  Best  ol  Peope's  Computer  Company. 
Computer  Analysis  of  Alhielics.  Word  Search.  Crjmpulers  in 
Sports  Medicine.  Wired.  Revolution  in  Typography''. 
Tet<trapolaticn 

November/December  1980  Computerized  Voirng. 
Crsmpuler-Usmg  Educators,  Hot-rod  Computers.  Hc»,;se  ot 
the  Future,  Vote,  DOZO  m  Poiscal.  What  is  Tiutti',  Eixlh 
Order  Magic  Sguarcs  on  a  TRS-80 
January/February  1981  The  Education  Revolution  Com- 
puter Games  in  tho  Classroom,  An  Art-producing  Turtle. 
Computer  Literacy  Resources,  lylusical  Compositions 
Using  Computers  Microcomputers  rn  China.  Twenty  Ques- 
tions, The  Pirate  5  Lite  for  Me.  Computers  and  the  Volcanic 
Fallout 

March/April  1 981  Space  Exploration:  Frontiers  for  You  and 
Your  Micro,  Voyage  To  Aniates.  A  Spaceship  Simulator,  Tho 
CIcimpuier  as  Chess  Ally.  Star  Trek  -  A  Dialogue  Approach 
Mark  ol  BiBeJinq  (fiction)  The  Filrcen  Puzzle 
JMay/June  1981  Using  Cr^rnpulers  al  Sesame  Place  Alan 
PILOl  and  Tunic  Graphics,  Computer  Anatomy  for  Begin- 
ners. The  Impact  ol  Wicros,  Esfevada-st/le  8-spot  Keno. 
Sketch  Pad.  Sum  of  the  Digits,  TRS-80  Property  Manage- 
ment Program,  The  Pocket  Corner 
July/August  1981  Which  Computer  Should  You  Buy''. 
Commodores  New  Raintaow  Machine.  The  Wired  Nation 
Oo  We  Want  II''.  Computers  at  ttie  Junior  Museum  3D  Tic 
Tac  Toe  tor  PET  Number  Crossword  tor  all  Ctynpulers 
SepleiTrber.Oetobef  1981  43  Ways  To  Make  Money  With 
Vour  Micro.  How  To  Start  A  Software  Exchange.  Who  Are 
Computer  Criminals',  Micros  Behind  Bars.  Number  Sys- 
tems. Computer  Knock-knock  Jokes  in  BASIC  and  LISP.  For 
ptxjtographers  Only.  Fibonacci  Nim,  Roman  f^Jumeral  Con- 
vergum  Programum 


Special  Recreational  Computing  Back  Issue  Pricing 

Single  Issue:  $3.00  Any  Fifteen  Issues:       S25.00 

Any  Five  Issues:         S10.00  Any  Twenty  Issues:      S30.00 

Any  Ten  Issues:  S20.00 

For  Fastest  Se^^/lce.  Call  Toll  Free  800-334-0868 
In  NC  Call  919-275-9809. 

Or  Send  Orijer  and  Payment  to  COMPUTE!  Publications.  P.O.  Box  5406,  Greensboro. 
NC  27403, 

In  the  US.  please  include  $.20  per  issue  ordered  for  stripping  and  trandling.  Outside  the  US. 
please  include  $.30  per  issue  for  surface  mail.  Orders  must  be  prepaid  in  US  funds  or  interna- 
tional money  order.  All  orders  subject  to  availability. 


Krell's  College  Board 

SAT* 

Preparation  Series 

New  for  82 


A  COMPREHENSIVE  PREPAHATIDN 
PACKAGE  /  30  PROGRAMS  /  $299.95 

1.  Diagnostic  analysis 

2.  Prescription  ol  individual  study  plans 

3.  Coverage  of  all  SAT*  skills 

4.  Unlimited  drill  and  practice 

5.  SAT*  Exam  Question  simulator 

6.  All  questions  in  SAT*  format  and  at 
SAT*  difficulty  level 

,.  Instantaneous  answers,  enplanations 

and  scoring  for  problems 
B.  Worksheet  generation  and  pertormance 

monitoring  -  (optional) 
9.  A  complete  record  managemem  system- 

(oplional) 
1Q.  Systematic  instruction  in  peitinem  math, 

verbal  &  test  taking  skills  -  (optional) 
Kiel's  unique  togical  design  prtrvides  personal- 
ized Inslniction  lor  each  student  according  to 

individual  needs. 
APPLE,  ATARI.  COMMODORE,  CBM/PET, 
CP/M.  I.B.M..  RADIO  SHACK  TRS-80. 

LOGO  $99 

NO  FRILLS  PAK 

1.  Two  copies  of  Krells  LOGO  for  Apple  II* 

2.  Utility  Disk  wilh  M.l.T.'s  valuable 
demo  programs  including  Dynatrack 

3.  The  official  M.I.T  tectinical  manual  LOGO 

FOR  APPLE  11  by  H,  Abelson  &  L.  Klotz 
No  Frills  Turtle  Price  S99.00 

FRILLS  FOR  LOGO 

FRILLS  FOR  LOGO  /  Support  Pak  lor: 
IVI.I.T    LOGO,  KRELL  &  TERRAPIN  INC. 

1.  Krell  utility  disk 

2.  Alice  in  LOGO  LAND 

3.  LOGO  for  Apple  II  -  by  K.  Abelson 

4.  Alice  in  Logoland  Primer 

5.  Comprehensive  wall  chart 

6.  LOGO  &  Educational  Computing  Journal 

$89.95 

NO  FRILLS  LOGO  AND 

ALL  THE  FRILLS  COMBO 

FOR  APPLE  II*        $149.95 

ALSO  AVAILABLE 

Time  Traveler  /  Odyssey  in  Time 

Competency/Proficiency  Series 

Pythagoras  and  the  Dragon 

Isaac  and  F.  G.  Newton  /  Micro  Deutsch 

Super  Star  Baseball  /  Sword  ol  Zedek 

Krell  Game  Pak 

CALL  FOR  DETAILS  AND  PRICES 


►T«r« 


KREI£ 

SOFTWARE  CORR 

JTie  stste  ol  the  an  in  educatTOia!  compuiing 

1320  Stony  Brooh  Road  I  Ston^  Brook  NY  11790 

Telephone  5l6-75iS139 

Krell  Software  Corp    ii^s  m  olficial  U^^  wil^i  itie  College 
Etitrsrce  [i^rmnilior  Scdrd  o*  Ihe  tducarional  fratng  Servce 

Kitll  1$  however  a  ^upplm  of  products  to  rrit  E 1  S 
°Tia<lsmaik's,o1  Apple  Comp  Coip   fanfljCoro   Com nxxJofe  Corp 

Die<l3!  Ritwaicli  Corp    IBM   Afai i  Corp ,  Tetrapin  Inc 

PROGRAMS   AVftltABLE  FOR  iHt  TRS 30  APPIE  II  PET  &  MARI 

N  Y.S  resictertj  add  yl«  la^i 
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whether  the  effects  will  be  good  or  bad.  When 
feeling  opdmistic,  they  expect  (among  other  effects) 
that  computers  will  promote  active,  creative  and 
individualized  learning,  and  provide  an  antidote  to 
many  of  the  ill  effects  of  television.  When  feeling 
pessimistic,  they  fear  that  the  prevalence  of  com- 
puters in  society  may  result  in  "more  resistance  to 
learning  and  more  truancy  from  schools  which 
cannot  provide  the  immecliate  excitement  of  com- 
puter games." 

Subculture  Of  Educational  Computing 

I  share  the  view  that  computers  have  the  po- 
tential for  both  positive  and  negative  effects  upon 
schools.  However,  I  strongly  disagree  with  the 
authors  when  they  write:  "Unfortunatelv,  there 
appears  to  be  litUe  we,  as  educators,  can  do  about 
such  computer  fallout  in  the  schools  except  to 
prepare  ourselves  and  our  students  for  the  possi- 
bility of  it  occurring."  1  believe  there  is  much  to  be 
done  by  all  of  us  who  are  concerned  with  education. 
We  can  make  good  use  of  the  educational  potential 
of  computers  and  prepare  students  for  a  more 
computerized  society.  We  can  develop  high  quality 
software  or  help  others  do  so.  Wecan  use  computers 
to  help  in  raainstreaming  handicapped  students. 
The  authors  of  Practical  Guide  to  Computers  in  Edu- 
cation seem  to  assimie  that  educators  must  play  a 
passive  role  in  determining  the  future  of  schools. 

The  rest  of  Chapter  1  introduces  .some  key 
terms  and  presents  "a  brief  toiu-  of  the  subculture 
of  educational  computing."  The  tour  consists  of 
descriptions  of  real  teachers  and  students  using 
computers  in  various  ways.  These  vignettes  pro\'ide 
valuable  insights  into  the  possible  benefits  and 
agonies  of  using  computers.  Similar  vignettes 
appear  in  other  chapters  and  comprise  one  of  the 
strong  features  of  this  book. 

Chapter  2  covers  the  myriad  ways  computers 
can  be  used  in  education.  It  begins  witli  Computer 
Assisted  Instruction,  which  is  subdivided  into  drill 
and  practice,  tutorials,  demonstrations,  simula- 
tions and  in.structional  games.  It  then  goes  on  to 
Instruction/Learning  Tools,  subdivided  into  word 
processing,  numerical  analysis  (e.g.,  V'isiCJalc),  data 
processing  (including  accessing  information  from 
data  bases  such  as  the  Source),  instrtimenl  moni- 
toring devices  (for  using  computers  in  science 
labs),  graphics  and  sound.  The  next  section  discu.s- 
-ses  Computer  Managed  Instruction  —  systems 
designed  to  measure  and  keep  track  of  student 
performance  and  automatically  present  a  sequence 
of  lessons.  Then  the  merits  of  teaching  program- 
ming and  computer  literacy  are  discussed.  I  would 
have  liked  to  see  more  information  about  graphics 
and  programming,  but  overall  this  is  a  solid  chapter 
widi  a  great  deal  of  u.seful  information. 


Chapter  3  is  on  "Bits  and  Bytes."  It  introduces 
many  of  the  key  terms  and  describes  the  parts  of  a 
computer  system.  However,  it  does  iKJt  attempt  to 
convey  much  understanding  of  how  computers 
work  and  how  they  can  be  programmed  to  perform 
such  a  variety  of  functions. 

Chapter  4  covers  "Choosing  Your  Computer 
System."  The  authors  take  an  approach  with  which 
I  agree  completel) .  They  advise  you  to  start  by 
deciding  how  you  want  to  use  computers  and 
checking  into  the  availability  of  suitable  software. 
Only  then  can  you  select  a  computer  system  that 
will  meet  your  needs.  They  discuss  five  categories 
of  computer  systems:  hand-held  computers,  cas- 
sette based  computers,  floppy  disk  based  com- 
puters, hard  disk  based  computers  and  resource- 
sharing  networks.  I  noticed  only  one  practical 
point  that  was  neglected.  Much  software  is  available 
only  on  floppy  disks  and  is  protected  so  it  cannot 
be  copied.  This  often  creates  problems  for  people 
with  hard  disk  systems  -  they  may  be  iniable  to 
transfer  desired  software  from  a  floppy  disk  to 
their  hard  disk. 

Chapter  5,  "Choosing  Educational  Software," 
starts  out  warning  about  the  lack  of  quality  software. 
Although  I  have  seen  my  share  of  atrocious  soft- 
ware, I  feel  tliat  the  authors  are  more  negative 
than  is  warranted.  The  software  available  now  is 
far  superior  to  that  avaiialile just  a  vear  or  two  ago. 
and  I  expect  it  will  continue  to  improve. 

Once  past  the  negative  introduction,  this  is  an 
excellent  chapter.  It  presents  a  detailed  set  of 
guidelines  for  evaluating  .software.  The  guidelines 
cover  program  content,  pedagogy,  jjrogram  opera- 
tion and  student  outcomes.  More  s|Dccinc  questions 
to  consider  are  given  under  each  category  and 
examples  of  existing  programs  are  described.  I 
noticed  only  one  gap  worth  filling.  The  authors 
discuss  the  important  area  of  what  type  of  feedback 
the  computer  provides  to  the  students.  However, 
they  limit  their  discussion  to  right/wrong  and  rein- 
lorcing  feedback,  neglecting  to  discuss  the  value  of 
remedial  feedback-  feedback  which  helps  the 
student  understand  and  correct  his  mistakes,  not 
jitst  kn(jw  whether  he  was  right  or  wrong. 

(Chapters  (5  and  7,  "Introducing  Computers 
into  the  School"  and  "Integradng  Computers  into 
the  School,"  will  be  very  useful  to  many  educators. 
Sections  cover  acquiring  computers,  funding, 
preparing  teachers  and  administrators,  Itxating 
computers  in  the  school  (e.g.,  spread  among  class- 
rooms or  in  one  central  room),  and  providing  the 
basic  information  needed  in  a  computer  facility. 
The.se  chapters  are  based  upon  the  experiences  of 
many  educators  and  should  be  read  by  all  who  are 
introducing  computers  into  schools. 

The  final  chapter  is  entitled  "Issues  and 
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Choices  in  Educational  Computing."  It  first  gives  a 
brief  Iiistory  of  computers  in  education,  going  back 
to  the  19(i<)'s  when  talk  of  a  forthcoming  computer 
revokitton  in  education  was  first  heard.  The  authors 
then  raise  important  questions  for  the  current 
period  of  computers  in  education.  These  inckide: 
Where  will  good  software  come  from?  How  will 
leacliers  get  the  needed  training?  Is  the  available 
iiardware  adequate?  What  kinds  ol  social  and 
educational  changes  might  result  from  computers 
in  the  schools?  The  chapter  ends  with  descriptions 
(jf  four  pcjssible  futures:  computers  turn  out  to  be 
another  educational  fad;  education  becomes  more 
centralized  and  systematic  through  the  use  of 
computers;  schools  Isecome  irrelevant;  and 
educators  become  comfortable  with  computers  and 
make  good  use  of  them. 

The  book  also  contains  a  large  section  on 
resources  for  educators.  This  48-page  list  was 
comjiiled  Iw  Newton  Key  of  Intentional  Educations, 
and  it  will  be  updated  in  the  1 9S;^  CJassroom  ComjmU'r 
News  Magazine  Directory  of  F^ducational  Computing 
Resources.  Among  the  listings  included  are  soft- 
ware directories  and  catalogs,  associations,  periodi- 
cals, resource  centers,  user  groups  and  other 
somxes  of  information.  This  is  a  valuable  resource 
list.  Fiowever.  it  will  become  dated  quickly  and 
annual  updates  are  essential. 

I  letonnnend  Pmrliral Guide  to  Computers  in 
Ediicfiliiiu  to  every  educator  who  is  starting  to  use, 
or  considering  using,  computers.  The  chapters  on 
evaluating  software  and  introducing  computers 
into  schools,  the  real-life  vignettes  throughout  the 
book,  and  the  resource  list  and  bibliography  are 
especialK  valuable. 

However,  I  have  one  general  criticism  of  this 
book  (in  addition  to  the  quiljbles  discussed  above). 
It  is.  111  manv  sections,  negative  in  lone  and  short- 
sighted. 1  susj^ecl  the  authors  are  over-reacting  to 
lho.se  who  claim  that  computers  will  cure  all  that 
ails  education.  Certainly,  computers  are  not  a 
panacea  and  a  practical  guide  should  he  honest 
about  the  difficulties  one  may  encounter.  But  I 
belie\c  a  book  oi'this  .sort  should  also  convcv  an 
underst;mding  and  appreciation  of  the  j)otenlial  of 
computers,  and  it  should  encourage  educators  to 
explore  the  wavs  coinputers  can  be  used. 

The  authors  limit  themselves  to  describin"; 
existing  soltware.  without  acknowledging  recent 
inq>r(nenicnts  or  Icjoking  aliead  to  what  will  he 
available  soon.  Little  is  saifl  about  computer 
graphics  or  music,  two  areas  in  which  some  excellent 
innovative  software  is  already  available.  Thev 
mention  ihe  -SoLuce,  but  iail  to  con\ey  the  excile- 
nii'til  ol  having  enormous  amounts  of  information 
readilv  accessible  from  your  classroom  or  home. 
Nothing  is  .said  about  the  poleniial  of  video  disks. 


computerized  speech  synthesis  or  speech  recogni- 
tion. They  also  neglect  the  ways  computers  will  be 
able  to  aid  handicapped  students,  such  as  automatic 
readers  for  the  blind. 

Perhaps  the  authors  tried  to  limit  the  book  to 
what  is  immediately  practical  for  educators.  How- 
ever, with  the  rapid  pace  of  change,  what  was  not 
practical  when  the  b(K)k  was  wiitten  may  well  be 
practical  by  the  time  many  educators  read  it. 

Software  Catalogs 

There  is  a  lot  of  educational  software  available,  but 
it  is  often  difficult  to  find  what  you  need  and  even 
more  difficult  to  know  whether  it  is  worth  pur- 
chasing. Several  companies  have  put  together 
educational  .software  catalogs  which  shcnild  be  very 
helpful.  .AH  the  companies  listed  below  have  re- 
viewed the  software  in  their  catalogs  and.  better 
vet,  will  allow  you  to  return  .software  within  30  days 
of  purchase  -  a  risk-free  way  to  check  whether  a 
particular  program  meets  yoin-  needs.  All  of  these 
catalogs  include  .\pple,  TRS-8()  and  PET  software 
for  grades  K-1 2,  as  well  as  books  and  computer 
supplies.  Some  also  include  software  for  .Atari  and 
11  computers. 

K-12  Mirromedia.  P.O.  Hox  17,  Valley  Collage, 

NY  1 0989,  9 1 4-358-25.S2. 

Srlidlastic  MirroronipNler  JnstritclionnJ  Materials. 

Scholastic,  Inc.  904  Svlvan  .Ave.,  Englewood 

Cliffs,  NJ  07632.  800-631-1586. 

/.  L.  Hammett  Mirrocoiiijmter  Catalog.  Hammett 

■place,  Bi-aintree,  MA  02  184,  800-225-5467. 

Opportunities  for  Learning  Catalog.  8950  Lurline 

Ave..  Chatsworih.  CA  OlJil  1,  213-341-2535. 

Periodicals  on  Computers  in  Education 

There  are  now  many  peiiodicals  <mi  computers  in 
education.  Each  of  the  following  contains  a  variety 
of  articles,  amiouncements  about  new  hardware 
and  soltware.  software  and  book  re\iews.  and 
other  information  of  interest  to  educators.  Most  ol 
these  ha\  e  been  publishing  a  short  time  and  con- 
tinue to  change  and  develop.  Judging  from  the 
j:)ast  year.  I  reconnnetid  Eleetronic  Learningund 
Clussrooiii  Computer  Neies  most  highh'.  hut  all  of  the 
(ollowing  have  been  useful. 

Classroom  Computer  AVrcs.  P.O.  Box  266.  (Cam- 
bridge. MA  02138.  617-923-8595. 
Eleetrouie  Learning.  Scholastic,  Inc.  902  ,S\l\an 
Ave.,  Englewood'  CliiTs,  N J  07(i32. 
Lftueational  Computer  Magazine.  P.O.  Box  535, 
(aipertino,  CA  95015. 

Eleetronic  Education.  Suite  220,  1311  Executive 
Center  Drive.  Tallahassee,  FL  32301 . 
The  Co))iputing  Teacher.  DepI .  of  Compiuer  and 
Inlormation  .Science.  L'ni\ersil\  ofOregon. 
Etigenc,  Oregon  97403.  @ 
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Book  Review: 

Understanding 

Computer 

Science 

Louis  F.  Sander 
Pittsburgh 

I  picked  up  Ihidi'rsUnulhigConipuli'rSrioin-  wliHt- 
waiting  in  line  at  Radio  Shack,  and  I  couldn't  piu  it 
down.  Having  brouglit  it  home  and  read  it  from 
cover  to  cover,  I'm  convinced  that  it's  a  litllc-known 
treasure  that  belongs  on  every  computer  owner's 
bookshelf.  This  book  is  an  inexpensive  overview  of 
all  the  major  areas  ol' computing,  written  at  a  level 
which  any  interested  person  can  understand,  and 
the  information  it  contains  is  perfectly  packaged 
for  home  conij)uterists.  It  is  an  ideal  guide  to  self- 
paced  inclividual  learning  ol  computer  subjects. 

The  book  was  designed  to  build  understanding 
step-by-step,  and  it  succeeds.  The  first  chapter 
reviews  the  development  of  computer  haiclware 
and  software  from  the  abacus  to  the  microcompu- 
ter, and  provides  a  non-technical  background  on 
the  state  of  solid  state  technology.  It  familiarizes 
the  reader  with  elementary  terms  and  concepts, 
and  charts  the  place  ofliie  personal  computei"  in 
the  world  of  the  IDSO's.  Like  all  the  subse(|uent 
chapters,  this  one  concludes  with  a  multiple-choice 
self-evaluation  quiz.  The  questions  arc  straight- 
forward and  there  is  an  answer  key  in  the  back  of 
the  book. 

The  World  Beneath  The  Keyboard 

The  second  chapter,  "(Computer  Architecture  and 
Hardware,"  builds  on  the  foundation  laid  by  the 
fust,  providing  a  demystifying  tour-cle-force  of 
busses,  logic  gates,  liinarv  ninnbcrs,  and  tlie  other 
sliuctures  (jI  ihe  world  beneath  the  keyboard,  I  he 
secrets  of  tape  and  disk  recording  are  also  revealed 
here,  and  all  of  this  is  done  with  a  miniminn  of 
jargon  and  a  maxinunn  ol  clarity.  This  chapter 
alone  is  worth  tlie  price  of  the  book,  but  there's  lots 
more  to  follow! 

The  "Progrannning"  chapter  starts  with  simple 
definitions,  continues  with  examples  of  flow- 
charting and  program  design,  and  ends  with  a 
discu.ssion  of  coding,  tianslating,  antl  debugging. 

The  "Languages'"  chapter  gives  an  overview  of 
B.\SIC- examples  of  some  of  the  statements,  a 
sample  program,  rules  for  e\  aluating  expressions, 


etc.  There's  nothing  remarkable  here  for  the  COM- 
PUTE! reader  who's  past  the  beginner  stage,  bin  it's 
a  good  review  of  what  BASIC  is  all  about.  What  is 
remarkable  is  the  rest  of  the  chapter.  It  gives  us 
similar,  clear  overviews  of  PASCAL,  FOR  TRAK, 
CX)BOL,  and  PL/1.  Did  you  ever  wonder  what 
these  languages  look  like?  Here's  an  excellent  place 
to  find  out. 

Tliere  are  other  chapters  on  Operating  Svs- 
tems,  Resource  Management  (in  large  systems). 
Data  Structures,  Language  Translators,  and  Svs- 
tems  Analysis.  All  are  well-written,  all  are  informa- 
tive and  useful.  A  view  of  the  future  of  computers, 
a  four-page  glossary,  and  an  excellent  index  com- 
plete the  book. 

Undnslandrng  Computer  Science  is  a  unique  and 
valuable  one-stop  source  of  general  information  on 
computers.  In  a  fk-ld  where  detail  can  ovetwhelm 
the  beginner  (and  almost  always  does),  this  book 
oilers  a  clear  and  unrlerstandable  view  f)f  the  big 
picture.  In  a  field  where  even  the  expert  can  get 
lost  in  details,  this  $3  volume  is  an  excellent 
overview. 

Umlcrsttind'nii!;  Coinpulcr  Science,  by  Rogci  S.  Walker. 
Deveiopcci  aiui  piiblislicd  l)y  Texas  Instruinciiis  Learn- 
ing Center.  Disirihuled  by  Radio  Shack  (#62-1383).  267 
pages,  S!2.9.'5.  @ 


Unciutter 
Your  Desk! 

Put  your  Commodore  computer 
h  a  desk  of  its  own. 

Sure  it  wif  lo<A  great, 

and  the  desk  is  small  enough 

to  fit  almost  anywhere. 

But  the  real  tjenefits  are 
your  personal  comfort 
and  efficiency. 


interiink  D^k  System 


Int^rtink,  Inc. 

80x134 

Berrien  Springs,  Ml  49103 

(616)  473-3103 
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Review: 


Flex  File: 
A  PET  Data 
Base  Manager 


Donald  C,  Johnson 
Ronton,  WA 


Recent  involvement  with  automatic  tcsi  equipment 
has  introduced  me  to  a  programming  technique 
referred  to  as  application  programming.  Application 
programming  is  very  user  oriented  in  that  the 
operator  initially  dcfmes  his/her  program  needs  hy 
answering  a  series  of  computer  screen  prompts. 
Based  upon  the  answers  provided,  the  main  pro- 
gram writes  a  second  program  that  is  tailored 
spetificaHy  to  the  user's  needs.  This  affords  a  user 
the  opportunity  to  design  or  truly  create  a  custom 
program.  Flex-File  is  such  an  application  program. 

Immediately  upon  receiving  a  program,  I 
generally  load  the  disk  and  run  it.  I  tend  to  leave 
the  instruction  manual  for  assistance  during  periods 
of  confusion,  or  as  required  reatling  during  my 
next  bout  with  the  flu.  However,  Flex-File 
documentation,  consisting  of  36,  8'/a  x  1 1  pages  of 
operational  instructions,  is  actually  a  series  of  mini- 
lessons  to  be  used  with  the  sample  inventory  file 
provided  on  the  disk. 

Features 

Filed  data  is  handled  via  a  keyed  random  access 
method.  This  allows  for  any  and,  if  desired,  all 
data  iields  to  be  designated  as  key  fields. 

The  record  size  is  limited  to  250  characters; 
however,  the  number  of  records  you  can  generate 
is  limited  only  by  the  amount  of  storage  space 
available  on  your  disk  system.  Defined  field  lengths 
may  be  varied  from  record  to  record.  Using  a 
standard  mailing  list  format,  1,000  records  can  be 
handled.  Almost  three  times  as  much  data  can  be 
handled  if  you  are  fortimate  enough  to  own  an 
8050  drive.' 

All  operations  are  menu  driven.  General  com- 
mands such  as  add,  delete,  change,  transfer,  key 
(change),  and  exit  perform  as  expected.  An  inter- 


esdng  feature  incorporated  in  the  file  maintenance 
routine  is  the  ability  to  scroll  forward  or  backwards 
through  the  file. 

Two  available  commands  not  normally  found 
on  many  data  base  piograms  are  BROWSE  and 
USER.  Exercising  the  BROWSE  command  provides 
a  quick  review  or  comparison  of  any  two  fields  of 
data,  i.e.,  the  primary  keyed  field  and  the  selected 
browse  field.  I'his  function  allows  a  cursory  review 
of  selected  data  fields  without  commanding  total 
record  recall.  From  a  programmer's  (or  hacker's) 
standpoint,  the  program  is  very  friesidly.  Menu 
space  has  been  provided  for  a  user's  routine.  There 
are  no  protection  securities  which  prevent  modifi- 
cations. In  fact,  user  modifications  are  cnctjuraged. 
A  special  section  of  the  documentation  provides 
important  information  to  allow  program  changes  if 
desired.  Additionally,  a  complete  list  of  program 
variables  is  providecl. 

The  author  has  provided  two  very  powerful 
operations  that  are  normally  optional  modules 
widi  other  data  bases.  A  full  function  math/ 
calculating  capability  and  a  field-selectable,  inte- 
grated mailing  list  routine  enhance  the  flexibility 
of  the  system.  Any  column  of  numeric  data  may  be 
mathematically  processed  with  other  columns.  As  a 
result,  you  can  print  averages,  sub-totals,  totals, 
ratios,  etc.  In  fact,  you  can  manipulate  numeric 
data  with  + ,  -,  x,  /,  7r  and  log/trig  functions. 

Another  handy  feature  of  Flex-File  is  its  random 
access  to  sequential  file  conversion  ability.  This 
allows  the  user  to  transfer  in  or  out  formatted  data 
to  other  programs.  For  example,  Flex-File  compiled 
data  may  be  transferred  to  a  word  processor  for 
form  letter  generation,  or  inventory  data  can  gener- 
ate re-order  forms  using  your  word  processor. 

Considering  the  tremendous  flexibility  oi Flex- 
file,  the  documentation  could  have  been  expanded 
to  include  other  examples  of  interfacing  with  word 
processors,  program  listings,  or  suggestions  for 
various  professional  applications.  This  is  really  a 
small  criticism  of  such  a  powerful  program 
though. 

Michael  Riley  has  developed  an  excellent, 
professional  data  base  program  that  contains  many 
features  -  too  many  to  cover  in  a  short  review. 
Suffice  it  to  say  that  you  can  spend  much  more  for 
a  high  quality  data  base,  but  it's  doubtful  you  will 
fincl  the  flexibility  of  an  application  program  such 
as  Flex-File. 

Flex-File 

AB  Computers 

252  Bethlehem  Pike 

Colmar,  PA  18915 

$80.00  ® 
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Reviews: 


Moon  base  lo 
And  Space  Ace 
For  Atari 


Tom  R  Halfhill 
Feotures  Editor 


Mooiihase  lu  is  an  aix"acie-st)ie  space  game  -  aciually 
a  combination  of  three  games  -  inspired  bv  t!ie 
recenl  fliglnts  of^'ovat^ers  1  and  2  lo  [iipiier.  The 
"lo"  (pronounced  ■'cye-oli")  in  the  j^anie's  title 
refers  to  one  of  the  four  major  moons  of  tlie  solar 
system's  largest  planet.  Since  Jupiter  was  discovered 
to  be  a  huge  ball  of  inhospitalMc  liquids  and  gases, 
unsuilable  for  landings,  this  game  uses  the  moons 
lo,  Einopa,  and  Cianvmedc  as  inoonbases  for  votn^ 
spacecraft. 

This  choice  of  bases,  however,  has  upset  the 
local  bug-eyed  popidace.  (Can  vou  blanu-  them? 
They  were  probably  ne\  er  even  consulted  lor  liie 
environmental  impact  statement.}  Determined  to 
send  vou  back  where  vou  c  ame  from,  or  destrov 
you  in  the  process,  the  aliens  launch  swarms  of 
ships  to  battle  your  probe. 

Audio  Effects 

MiiDiihasr  Id  is  a  one-piaver  game  a\ailable  on  disk 
or  cassette  and  requires  IbK  RAM  and  joystick..  It 
also  requires  fast  coordination  and  is  suitable  for 
all  l")ut  the  votingest  chilflreti. 

One  extraordinary  feature  ol  tliis  game  is  its 
use  of  the  Atari's  capability  to  synchronize  the 
screen  with  a  soundtrack  on  cassette  tape.  Both  the 
cassette  and  disk  versions  include  a  soundtrack 
tape  thai  is  snapped  itito  the  Atari  Program  Re- 
corder when  tlu'  game  starts.  The  iM..\\'  button  is 
left  on,  and  tite  program  starts  and  stcjps  the  tape 
at  appropriate  moments.  The  first  lime  yoti  play 
Moonbase  lo.  vou  get  a  long  briefing  on  vour  mission 
from  your  superiors  on  Karlh.  Meanwhile,  the 
screen  displays  a  control  room,  a  busv  robot,  and  a 
window  thiough  wiiich  moving  stars  arc  \i.sil)!e. 
After  receiving  all  your  instiiiclioirs  (including  a 
warning  that  the  aliens  are  suspected  to  be  un- 
friendly), you  hear  a  countdown  and  blasi-ofi, 
complete  with  sound  cliecis  and  Cape  Canaveral 
backgr{)und  chatter. 

Because  this  initial  Isriefing  takes  several  mi- 
ntiies,  there's  a  shortened  version  on  Side  H  of  the 


cassette  which  starts  at  the  countdown  for  sub- 
sequent games.  At  various  points  during  the  game, 
duriiig  breaks  between  the  three  levels,  the  tape 
comes  on  again  with  additional  messages.  And  if 
you  make  it  past  all  the  levels,  you  even  get  a  con- 
gratulat(jry  speech  from  the  F^rcsident  of  the  Earth 
Federation. 

Tlds  is  the  first  time  I've  .seen  a  .soundtrack 
with  a  game  program.  alth(nig!i  they  are  often 
used  with  Atari  educational  software.  It's  a  good 
concept,  and  a  laudable  attempt  lo  take  advantage 
of  all  the  machine's  capabilities.  However,  some 
players,  caught  up  in  the  intensity  of  Moonbase  lo, 
may  be  frustrated  by  llie  procedure  necessary  to 
restart  everything  alter  a  sudden  explosion  prema- 
turely ends  the  game. 

Besides  the  soundtrack,  progt-amnier  John 
Konopa  has  u.sed  other  .-\lari  features  to  good 
advantage,  too.  The  machine  language  program  is 
fast  and  incorporates  player/missile  graphics,  rede- 
fined characters,  fine  sciofling  both  vertically  and 
horizontally,  atid  w^ell-executed  sound  effects  from 
the  Atari's  foiu'  xoices. 

Mooitbasc  lo  is  reall)  three  games  in  one,  with 
two  distinct  pha.ses.  To  secure  each  of  the  three 
moonl)ascs.  the  pla\er  must  pass  a  docking  phase - 
impeded  by  fiocks  of  aliens -and.  if  successful, 
transport  U)  the  surface  of  each  moon  for  a  phase 
which  involves  defending  the  base  against  more 
loiinations  of  fast-nioving  enemies.  In  addition, 
there  are  seven  skill  levels,  fiom  Novice  to  Galactic 
Wizard,  with  variations  in  scoring  and  availabilitv 
of  reserve  ships.  Some  '"hidden  features"  are  also 
promised,  although  1  never  managed  to  stirvive 
long  enough  lo  experience  them.  ()\  erall,  Mninibasc 
lu  is  a  challenging  arcade-style  space  game. 

Space  Ace 

Like  Moonbdsi'  lo,  Sparc  Are  is  another  fast-action, 
arcade-style,  space  warfare  game  for  one  plaver.  It 
comes  on  tape  or  disk,  requites  16K.  a  joystick,  and 
the  reaction  instincts  of  a  pro  hockev  goalie.  It's 
suitable  for  all  but  very  yf)ung  children  and  is 
aimerl  at  the  video  game  addicts  among  ns. 

.S'/jc/rr.4fr  starts  you  off  at  tlie  bottom  of  the 
.screen  with  a  spaceship  maneuverable  in  all  eight 
directions  with  the  joystick.  The  movement  is 
smooth  -  ])layer/missile  graphics  is  obviously  used 
here -and  [pressing  the  trigger  button  fires  up  lo 
two  shots  at  a  lime. 

Programmer  (iieg  \'oung  makes  good  use  of 
fine  vertical  scrolling  lo  move  a  star  field  down  the 
screen,  creating  the  illusion  of  forward  travel.  This 
travel  is  not  unobsiructed.  however,  since  your 
path  is  blocked  by  increasing  niimliers  of  asteroids 
(redefined  characters).  Blasting  a  path  through  the 
rocks  isn't  too  hard,  at  least  at  ihe  outset,  but  a 
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FOR  THE  MOST  EXCITING  VIDEO  GAMES 
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FOR  YOUR  ATARI® 
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Our  Price 

RASTER  BLASTER 

$29,95 

$20.00 

FIREBIRD                                    32995 

$17.50 

DR.  GOODCODE'S  CAVERN 

S29  95 

$21.00 

RASTER  BLASTER                         $29  95 

$20.00 

APPLE  PANIC 

$29  95 

$18.00 

NEPTUNE                                    $29.95 

$20.00 

MATCH  RACER 

$29  95 

$18.00 

LAZER  SILK                                 329,95 

$20.00 

('Disk  or  Cassette.) 

STAR  BLAZER                              33195 

$21.00 

TRACK  AHACK 

S29  95 

$18.00 
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$23.00 
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$21.00 
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$22.00 
$23.00 
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rronev  orders,  or  Visa  or  MasterCard  number  or^d  expiration 
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number  of  oiher  twists  are  thi-<j\vii  in  as  well. 

First,  there  are  the  "space  vortexes."'  These  are 
whirling  player/missile  shapes  which  look  .some- 
thin<,f  Mke  runaway  blades  from  an  okUstyie  push 
lawnmower.  f'he  vortexes  drop  down  tlie  screen  at 
vou  -  they  seem  to  know  where  your  ship  is  -  and 
cannot  be  destroyed,  only  evaded.  Dodg^ing  ihem 
can  be  hazardous,  though,  since  in  vour  haste  vou 
often  collide  with  stray  asteroids. 

t'lien  there  are  the  "Sihuian  space  bombs," 
small  objects  which  traverse  the  top  of  the  .screen 
until  crossing  above  vour  ship.  These  things  defi- 
nitely know  where  you  aie.  With  a  terrifying siiriek, 
ihcy  plunge  downward  faster  than  you  can  see. 
Unless  you  dodge  al  Just  the  right  moment,  or  get 
off  a  lucky  shot,  you've  had  it. 

As  ifthe.se  hazards  weren't  enough,  occasion- 
ally a  "space-mine  field"  stretching  all  the  wav 
across  llic  screen  descends  ujjon  your  craft.  Vou 
either  lilasl  a  path  through  the  mines  or  gel  lrap]>ed 
against  the  bottom  of  your  'I~V. 

.\nd  finally,  at  odd  intervals,  a  "master  Silurian 
warship"  crosses  the  top  of  the  .screen.  This  warship 
unleashes  a  hail  oiniissiles  with  deadlv  accmacv 
and  can  onlv  lie  destroyed  by  hitting  its  central 
"atomic  dri\e  core"  -  not  a  large  target. 


Despite  all  this  activity.  Space  Ace  is  very  fast 
and  smooth  and  makes  extensive  use  of  the  Atari 
grapliicsand  sound  effects.  There  are  multiple 
difficulty  levels,  and  you  can  choose  to  receive  a 
boiuis  ship  every  1,000  points.  I  rcconnnend  this 
option  for  survival,  especially  since  ihe  scrolling 
asteroid  clusters  seem  to  speed  up  al  1 ,000-point 
intei-vals.  Also,  the  "Training"  level  is  fairly  easy 
and  suitable  for  children. 

There  is  no  pau.se  between  the  destrudion  of 
one  of  your  ships  and  its  replacement  with  another. 
'I  his  happens  so  quickly  that  sometimes  the  same 
asteroid  cluster  which  knocked  you  ofTthe  first 
lime  gets  your  new  ship  as  well.  However,  it  is 
possible  lo  freeze  all  action  on  tlie  screen  at  any 
time  by  pressing  any  key  -  if  you  can  remember  to 
do  it  in  the  heat  of  combat. 

Fans  of  arcadc-slyle  games  should  find  Space 
Are  boih  well-executed  and  challenging. 


Space  Ace 

Loiifloii  So/hcarr 
374  Wildit'ood  Avoiue 
rie,lni„i,f,CA  94611 
$29.95  liisklTupe 


Mooiihase  lo 
I'liiirf/ii/t  Design.  Inc. 
1 1  Idnrdourl 
C.refmeich,(T()6S3() 
$29.9'>  Disli/THp,' 


■ffi 
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COMPUTEI's 
First  Book  Of  VIC 


The  newest  title  in  COMPUTEi's  First  Book  series... 

0\ir  First  Book  of  VIC  contains  ttie  best  of  our  VIC  articles  and  applications 
published  since  the  summer  of  1981.  In  one  convenient  spiral  bound  volume, 
you'll  find  approximately  200  pages  of  information. 

n  Chapter  1:  Getting  Started  □  Chapter  4:  Color  and  Graphics 

□  Chapter  2:  Diversions  -  Recreation  □  Chapter  5:  Maps  and  Specifications 
and  Education  q  Chapter  6:  Machine  Language 

□  Chapter  3:  Programming  Techniques 

In  addition  to  material  previously  published  in  COMPUTE!,  several  of  the  articles 
and  programs  including  a  screen  print  program,  append,  tutorials  on  screen 
formatting  and  keyboard  input  aJid  others,  are  being  published  for  the  first  time. 

Reserve  your  copy  of  COMPUTEi's  First  Book  Of  VTC  today  by  calhng  TOLL  FREE: 

800-334-0868 

In  ITG  CaU  919-278-9809 

$12.95  plus  $2.00  shipping  and  handling.  MasterCard,  Visa,  and  American  Express  accepted,  or 
send  your  check  or  money  order  to:  COMPUTE!  Books,  P.O.  Box  5406,  Greensboro,  NC  S7403. 
Shipment  of  orders  to  begin  late  August.  US  funds  only.  Foreign  orders  add  $4.00  for  air  mail, 
$2.00  for  surface  delivery. 
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Review. 

VIC  Invaders 


Harvey  B.  Herman 
Associate  Editor 


With  three  VIC  versions  of  the 
venerable  a)niputci"  ^anic  "in- 
vadci  s,"  how  can  an  invader 
aficionado  (and  there  are  still  lots 
ol'lliem  around)  make  the  proper 
clioiee?  It  seemed  to  nie  thai  it 
would  be  helpful  to  have  a  sum- 
mary of  the  characteristics  of  each 
of  these  three  programs.  The 
prospective  owner  then  would 
have  more  of  a  chance  (o  make  an 
inloi'ined  decision. 

I  do  have  a  problem.  Ihe 
invaders  seem  to  get  me  before 
any  ol  the  advanced  features 
come  into  play.  I^ucktly,  a  friend 
of  my  son  is  a  super  plaver  and 
was  able  to  give  the  programs  a 
good  test. 


Here  is  his  summary 

of  the  relevant 

features  of  each 

program; 

VICVADERS 

ALIEN  BLITZ 

VIC AVENGER 

Medium 

tape 

tape 

cartridge 

Colors 

various 

blue/white 

various 

Skill  Levels 

1 

10 

1 

Number  of  Aliens 

40 

40 

50 

Points  per  Alien 

5 

10-30 

10-30 

Mystery  Ship  Points 

10-80 

100 

50-300 

Base/Ship  Size 

large 

small 

large 

Bases 

3 

3 

3 

Points  for  Bonus 

1000 

1000 

1500 

Continuous  Fire 

no 

no 

no 

Instructions 

no 

no/sample  game 

yes/sample  game 

Adjustable  Display 

no 

no 

yes 

Graphics 

good 

good 

good 

Price 

$9.95 

S24.95 

$29.95 

Vendor 

Skyles  Electric 

Tensor  Technology 

Commodore 

IT'S  HERE! 


VIC-20 

i  BUSINESS  &HOME 

t        SOFTWARE 
oxzzzzzza 

50     CASSETTES 
only  $8.95-$29.95 
I  that  will  knock 
your 

"Mainframe" 
♦***out  ♦*♦♦ 


4- 

* 
* 
* 

* 
* 
I*' 
4- 

* 
* 

* 

4- 
♦ 
* 
* 


FREE  CATALOG^ 

fBTTTinrinnrsTjnnnnr 

TSASA 
2  ChipleyRun 
W.Berlin,NJ. 

08091 


* 
* 

4- 
4- 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
♦ 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4- 
4- 
4- 
4- 
4 
4 
4 
4 
4' 
4- 
4- 
4- 
4- 


VIC  20/PET/CBIVI  OWNERS 


WALLBANGER  -  Blast  your  way  through  the 
dodge'm,  blast'm,  and  attack  modes.  If  you 
destroy  the  bouncing  balls  before  they  destroy  you, 
the  walls  close  in  for  the  next  round.  Wallbanger  is 
written  in  machine  language,  has  great  sound,  and 
encourages  complex  strategies. 

CA5S/5K/VIC  20/C8M  8032  I&  ol  B   fin 

CASS/8K/40  COL  SCREEN/OLO-NEW  ROMS/ FAT  FORTY       ...  9    lOiUU 

(CALIF.  RES.  ADD  8%  SALES  TAX) 

MILLIPEDE  -  Exterminate  the  oncoming  millipedes 
and  fleas  as  they  descend  through  :he  mushroom 
patch.  Blast  giant  bouncing  spiders  !3efore  they 
pounce  on  you.  Shoot  a  millipede  in  the  body  and 
suddenly  two  millipedes  descend  toward  your  ship. 
Millipede  is  written  in  machine  language,  has 
excellent  graphics,  and  great  sound. 

CA5S/5K/VIC  20/CBM  8^32  04  C    tn 

CASS/SK/IQCaLSCREEN/OLIJ-NEWROMS/FATFORTY      .    .    .  9t^  3.<JU 

(CALIF.  RES.  AOD  8%  SALES  TAX) 

Wnte  for  FREE  game  details: 

ON  LINE  SOFTWARE 

p.a.Bax  SC^A 

ORCUTT,  CA  33455 


JMMEXMXMMXMi 
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This  month  we  conclude  our  avei'view  of  one  of  Commodore's  new  computers  with  game  programming  examples 
and  the  latest  news  on  the  software  and  peripherals  soon  to  be  available  for  the  Commodore  64. 

Sprite  Graphics  And 

Sound  Syntliesis 

On  The  Commodore  64 


Tom  R.  Hoifhill 
Features  Editor 


Somelimes  those  shiny  new  shoes  you  buy  wind  up 
feeling  like  concrete  blocks  after  a  few  hours*  wear. 
Or  those  fancy  stereo  headphones  turn  into  a  vise 
by  the  end  of  one  album. 

My  first  few  hours  witli  a  prototype  Commo- 
dore 64,  howe\er,  led  me  to  believe  it  will  be  a 
comfortable  computer.  The  manual  is  coherent, 
tiic  keyboard  is  friendly,  the  full-screen  editini^  is 
fun.  Now  that  manufacturers  are  not  merely  selling 
computers  to  experienced  users,  but  are  also 
pushing  them  as  home  appliances  to  the  wary 
masses,  nothing  less  will  do  anymore.  Someone 
with  no  previous  experience  on  Commodores  (or 
new  to  computing  entirely)  will  quickly  feel  al 
home  on  the  (34. 

Not  that  the  Commodore  64  is  easy  to  master, 
or  tlial  its  Users  Guide  is  the  ultimate  reference 
book.  Quite  the  contrary.  My  first  real  contact  with 
the  64  at  Commodore  International's  headquarters 
near  Philadelphia  reveals  it  to  be  a  computer  of 
formidable  complexity  -  and  flexibility  —  that  will 
keep  magazine  writers  and  aspiring  book  authors 
busy  for  a  long  time  explaining  its  inner  workings. 
But  while  mastery  may  be  elusive,  familiarity  is  not. 
It's  quite  possible,  at  a  first  sitting,  to  be  manipu- 
lating sprites  and  shaping  envelopes. 

Color  Facilities 

Sprites?  Envelopes?  Relax,  f  he  Commodore  64's 
advanced  features  take  a  little  explaining,  but  are 

easy  to  grasp. 

Lets  start  at  the  beginning.  First,  the  64  should 
be  available  in  small  quantities  at  Commodore 
dealers  by  the  time  you're  reading  this;  C-onmiodore 
predicts  production  of  15,000  to  20,000  units  a 
month  by  late  1982.  The  $595  computer  comes  in 
the  .same  compact  plastic  case  and  has  the  same 
keyboard  as  the  S299  VlC;-20.  The  64  plugs  into 


any  color  (or  black-and-white)  television  via  its 
built-in  RF  modulator,  and  upon  power-up  tells 
you  that  38,91 1  bytes  of  Random  Access  Memory 
(RAM)  are  available  (52K  for  pure  machine  lan- 
guage programming). 

The  screen  is  light  blue  surrounded  by  a  darker 
blue  border,  and  characters  appear  as  dark  blue. 
The  characters  are  a  bit  hard  to  see  against  the 
backgroiuid,  and  most  people  change  them  to 
white  by  holding  down  the  control  key  (marked 
"CTRL")  and  typing  "1".  You  can  change  the 
characters  to  any  of  16  colors  this  way  with  the 
CTRL  and  numeric  keys.  And  by  inserting  color 
.control  numbers  (given  in  the  mamial)  into  two 
memory  locations  with  the  HASIC  conunand 
POKE,  you  can  also  change  the  screen  border  and 
background  to  any  of  these  1 6  hues.  It's  the  cheapest 
way  of  gelling  a  green-screen  you'll  ever  see. 

The  manual,  which  doubles  as  an  elementary 
self-teaching  guide  for  BASIC  ])rogramming,  steps 
the  fnsl-time  user  through  these  kinds  of  basic 
concepts  with  readable  explanations  and  easy-to- 
follow  examples.  Early  on,  it  shows  how  to  load 
and  save  [jrograms  with  disks  and  cas.settes,  so 
people  who  are  not  interested  in  programming  are 
spared  wading  through  swamps  of  murky  text. 

The  computer  has  other  features  in  line  with 
this  philosophy,  such  as  a  two-key  "warm  start" 
which  clears  everything  except  the  program  in 
RAM,  and  supposedly  makes  the  computer  un- 
crashable.  (I  say  "supposedly"  because  I  managed 
to  rise  to  the  challenge  by  inadvertently  -  and 
irretrievably  -crashing  the  64  within  an  hour, 
mystifying  the  Commodore  people  present.  They 
suggestcci  it  might  be  a  bug  in  the  prototype,  hul 
not  pi'oduclion,  models.  Oh  well,  nobody's 
perfect.) 

Anyway,  for  the  progranuners  among  us,  rest 
assured  the  64  will  be  a  hacker's  machine  too. 
Impressive  screen  displays  can  be  created  with  l(i 
sinuillaneous  colors  and  the  high-resolution  320- 
by  200-dot  graphics  mode.  I'he  screen  edidng 


ranks  with  the  best,  and  nearly  all  BASIC  key- 
words and  commands  can  be  abbreviated  merely 
by  shifting  tlie  second  letter  as  on  other  Commo- 
dore products. 

Sprite  Graphics 

But  the  real  power  of  the  Commodore  64  lies  in  its 
more  esoteric  features:  sprite  animation  and  sound 
synthesis. 

"Sprites"  also  are  known  as  "MOBs"  (for  Mov- 
able Object  Blocks)  and  "player-missiles"  (in  Atari 
parlance).  Basically,  a  sprite  is  a  graphics  block 
corresponding  to  a  block  of  memory  which  the 
progrannner  can  scul|Jt  into  any  shape  and  move 
around  on  the  screen.  This  movement  can  be 
extremely  smooth  and  fast,  and  is  independent  of 
other  sprites  or  of  objects  drawn  on  the  screen  the 
usual  ways. 

Sprites  can  be  made  to  pass  in  front  of  or 
behind  other  sprites  and  screen  shapes,  simulating 
three  dimensions.  The  computer  also  detects  colli- 
sions between  sprites  and  other  objects,  so  pro- 
grammers can  trigger  explosions  or  other  effects 
(sprites  are  usually  used  in  games).  Until  now,  this 
very  powerful  feature  was  available  only  on  Atari 


NEW  COMMODORE  64/ 
I     VIC-20  ADD-ONS 


EXPAND 


YOUR      VIC-20 


for  only 

S5995 


THIS  NEW 
CARTRIDGE 
EXPANDER  BOARD 
PLUGS  INTO  THE  SINGLE  EXPANSION  PORT 
OF  THE  VIC-20,  AND  PROVIDES  THREE 
SWITCHED  EXPANSION  PORTS  FOR  SELEC- 
TIVE OR  SIMULTANEOUS  USE  OF  ANY  VIC-20 
CARTRIDGES.  ADD  MEMORY.  PROGRAMMERS 
AID.  SUPER  EXPANDER.  GAMES.  WORD 
PROCESSOR,  OR  WHATEVER  YOU  CHOOSE. 
SEE  YOUR  DEALER  OR  ORDER  FROM: 


I^Ti 


(801)487-6266 


PRECISION  TECHNOLOGY,  INC. 

COMPUTER  PRODUCTS  DIV. 

2970  RICHARDS  ST. 

SALT  LAKE  CITY,  UTAH  84115 


COD 
VISA 
M/C 


CX-6401  SERIAL  PORT  PRINTER 
INTERFACE 

The  CX-6401  allows  the  new  Commodore  64  or 
VIC-20  computers  to  use  ANY  type  of  standard 
parallel  interface  printer.  The  interface  connects 
to  the  SERIAL  PORT/BUS  on  the  computer,  NOT 
the  user  port!  This  allows  the  user  port  to  remain 
open  for  use  by  a  MODEM  or  RS-232C  peripheral 
device. 

*  Eliminates  hand  shaking  problem  of  RS-232C 
cartridge. 

*  Mode  switch  to  correct  ASCII  problem, 

*  No  expensive  RS-232C  cable  necessary. 

*  Lower  cost  than  RS-232C  type  hook-up. 

*  Allows  use  of  lower  cost  parallel  type  printers. 

*  No  external  power  required 

*  Allows  use  of  multiple  printers 

*  Unused  user  port  lines  available  for  external 
usage 

The  CX-6401  comes  standard  with  a  6  ft  serial 
bus  cable  and  connector  for  direct  connection  to 
the  Commodore  64  or  VIC-20.  In  addition  the 
CX-6401  has  a  1  ft  parallel  cable  for  connection  to 
the  printer.  Installation  is  simple.  Just  connect 
each  connector  to  the  appropriate  unit  and  it  is 
ready  to  operate.  $89.95 

CX-6402  RS-232C  SERIAL  INTERFACE 

The  CX-6402  allows  the  new  Commodore  64  or 
VIC-20  computers  to  use  any  type  of  RS-232C 
serial  interface  printers;  modems;  etc.  The  inter- 
face connects  to  the  user  port.  The  CX-6402  is  a 
complete  RS-232C  Interface,  having  the  features 
and  levels  required  to  interface  ALL  RS-232C 
devices.  Best  RS-232C  Interface  on  the  market. 

*  Allows  full  utilization  of  all  eight  active  "hand- 
shaking" RS-232C  signal  lines  on  the  VIC-20 
and  Commodore  64.  Works  with  ALL  RS-232C 
devices  and  peripherals.  Competitors  supply 
only  3  lines.  Some  RS-232C  devices  (printers, 
modems,  etc.)  require  all  8  lines. 

*  Full  RS-232C  logic  levels 

*  Does  not  require  external  RS-232C  cable. 

*  Operates  at  all  VIC-20/Commodore  64  baud 
rates 

*  No  external  power  required 

The  CX-6402  comes  "ready  to  use"  and  easy  to 
install.  In  addition  the  CX-6402  comes  with  a  6  ft 
parallel  cable  for  connection  to  the  printer. 
Installation  is  simple.  Just  connect  each  connec- 
tor to  the  appropriate  device  and  it  is  ready  to 
operate.  $59.95 

ECX  COMPUTER  COMPANY 

2678  NORTH  MAIN  STREET 

WALNUT  CREEK,  CALIFORNIA  94526 

(415)944-9277 

For  additional  new  product  information  and 
catalog  send  self  addressed,  stamped  envelope. 


108 


COMPUTE! 


September  W8Z  Issue  28 


and  Texas  Instruments  computers. 

Sprites  are  relatively  easy  U)  program.  Within 
an  hour  alter  silling  down  with  the  manual's  1  1- 
page  chapter  on  sprites,  an  experienced  BASIC 
programmer  can  be  (hawing  and  manipulating 
them  without  much  trouble.  And  yes,  BASIC  can 
move  at  least  a  few  spriles  fast  enough  to  make 
home-grown  arcade-style  games  practical  in 
BASIC. 

Different  computers  implement  sprites  in 
cHfferent  ways.  The  C(jnnnodore\s  sprites  are 
blocks  24  pixels  (screen  dots)  wide  by  2 1  pixels  lall. 
They  can  be  any  of  16  colors,  and  up  to  three 
colors  can  be  combined  in  one  sprite.  Up  lo  eight 
sprites  can  appear  at  once  on  a  TV's  hori/.ontal 
scan  line;  much  larger  numbers  are  possible  with  a 
"raster-.scan  interrupt,"  an  advanced  technique  the 
manual  avoids.  The  spriles  can  be  doubled 
or  quadrupled  in  both  dimensions  with  a  POKE 
statement. 

POKEs.  in  fact,  are  required  for  just  about 
everything  involving  sprites  on  the  64.  BASIC  has 
no  special  kcvwords  for  these  functions.  However, 
Commodore  is  pi'omising  a  plug-in  cartridge  soon 
which  will  add  extended  commands  for  sprites, 
graphics,  and  somid. 

In  the  meantime,  start  FOKEing  numbers  of 
memory  locations  into  your  brain  until  you  can 
rattle  them  off  like  a  baseball  fan  t[iioting  batting 
averages.  One  very  important  location  is  the  starting 
address  of  the  special  chip  which  controls  sprites 
on  the  Commodore,  5.^248.  Many  other  addre.s.se5 
are  calculated  from  this  location,  so  one  approach 
is  to  store  53248  in  a  variable  and  handle  everything 
else  as  "offsets." 

To  draw  a  sprite  on  the  screen,  it  must  fnst  be 
"drawn"  in  memory.  This  is  done  by  storing  num- 
bers corresponding  to  the  image  in  DATA  state- 
menls,  and  then  POKEing  ihcm  into  memory  with 
a  FOR-NEXT  loop  (just  like  storing  a  machine 
language  routine  from  BASl(').  To  determine 
these  image  numbers,  you  mark  off  a  24  by  21  grid 
on  graph  paper  (to  represent  the  24-  by  2 1 -pixel 
sprite)  and  color  the  squares  to  draw  your  image. 
We  won't  cover  ihe  details  here,  but  a  colored 
square  is  an  "on"  bit,  a  blank  square  an  "off 
bit.  The  binarv  numbers  that  result  are  converted 
to  decimal  numbers  and  stored  in  the  DATA 
statements. 

A  few  more  things  are  required  to  display  and 
move  sprites  on  the  64.  A  memory  location  offset 
from  53248  is  POKEd  to  turn  on  the  sprite,  a 
pointer  is  set  to  tell  the  computer  where  to  find  the 
image  data,  and  two  more  offsets  from  53248  are 
POKEd  to  change  the  sprite's  vertical  and  horizon- 
tal coordinates.  These  coordinates,  by  the  w^ay, 
extend  beyond  the  visible  screen.  These  steps  are 


necessary  for  each  sprite. 

Here's  a  short  example  program,  adapted 
from  the  Commodore  64  User's  Guide: 

10  SPRITEB  ASE  =  53248 

20  POKE  SPRITEB  ASE -I- 21, 4  :REM  Enable  -sprile  #2. 
30  POKE  2042,13  (Set  spriie  poinltM  to  where  sprite 
data  shouki  be  read  from;  tlie  address  varies  for 
each  sprile.) 
40  FOR  X  =  0  TO  62 :  READ  SHAPE:  POKE  832  +  X, 
SHAPEiNEXT  (  Tliis  loop  READs  the  f)3  DATA 
levies  needed  to  draw  a  spi-ite.) 
50  FOR  LOOP  =  0  TO  200 
60  POKE  SPRITEBASE  +  4,LOOP  (I  pdate  liori/ontal 

coordinates  of  sprite's  sereen  location.} 
70  POKE  SPRITEB  ASE  H-5,LOOP  (L  pdaie  vertica! 

coordinates.) 
80  NEXT  LOOP 
90  GOTO  50 

This  data  draws  the  sprite: 
100  DATA  0,127,0,1,255,192,3,255,224,3,231,224 
1 10  DATA  7,2 1 7,240,7,223,240,7,2 1 7,240,3,23 1,224 
120  DATA  3,255,224,3,255,224,2,255,160,1,127,64 
130  DATA  1,62,64,0,15,128,0,156,128,0,73,0,0,73,0 
140  DATA  0,62,0,0,62,0,0,62,0,0,28,0 

This  program  creates  a  hot-air  balloon  which 
drifts  diagonally  down  the  screen  from  the  upper- 
left  corner,  disappears  at  the  bottom,  and  then 
starts  again  from  the  top.  As  you  .see,  long  variable 
names  are  possible,  though  only  the  first  two  letters 
are  significant;  it  is  not  necessary  to  protect  areas 
of  memory  to  display  sprites,  unlike  with  other 
computers;  by  changing  the  pointer  at  line  30  w^ith  a 
quick  POKE,  it  is  possible  to  instantly  redraw  sprites 
with  alternate  shapes  previously  stored  in  memory 
(to  fit  a  sprite's  shape  to  the  direction  it's  traveling, 
for  example);  smooth,  rapid  movement  in  any 
direcdon  is  possible  with  simple  POKEs  into  the 
memory  locations  which  store  the  horizontal  and 
vertical  coordinates. 

You'll  notice  the  program  is  not  really  very 
complicated.  Remember,  though,  we  moved 
just  one,  single-colored  sprite  with  a  simple  loop; 
manipulating  many  multi-colored  sprites  with 
joysticks,  "firing"  shots  (made  of  similar  sprites), 
checking  for  collisions,  and  s\iicIn"onizing  soimd 
effects  would  add  considerably  to  the  program's 
complexity  —  and  slow^  it  down.  Fast-action  games 
involving  more  than  a  couple  of  sprites  probably 
will  need  some  help  from  machine  language  sub- 
routines. Still,  the  point  is  that  the  basics  of  sprite 
animation  are  quite  accessible  from  BASIC. 

Advanced  Sound  Synthesis 

The  same  is  true  of  the  Connnodore  64's  amazing 
sound  capabilities.  When  it  comes  to  sound,  no 
other  personal  computer  on  the  market  can  hold  a 
diode  to  the  64. 

First,  the  64  replaces  the  common,  simple  tone 
generator  with  a  true  three-voice  sound  synihesizer 
of  musical  instrument  quality.  Furthermore,  the 
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programmer  has  control  over  a  grcal  number  of 
parameters:  ^'C)k^me,  frequency,  waveforms,  attack/ 
decay,  sustain/release,  and  fihering.  This  allows 
you  to  custom-design  each  note's  "envelope,"  the 
shape  of  its  soinul  wave,  and  its  tone  color. 

As  with  the  sprites,  however,  this  requires   ' 
various  POKEs,  at  least  until  the  extended- 
command  cartridge  becomes  available.  Here's  an 
example,  borrowed  from  the  Users  Guide,  of  how 
to  create  one  note  {a  middle  C): 

10  POKE  54296,15  (l-oudes!  volume  setting.) 

20  POKE  54277,190  (A  luimlK-r  from  0  to  2.5.')  sel.s  iho 

attiick/detav  slojjc  to  cicfiiu'  lioiv  last  a  nolf  rises  to 

and  talis  Iroiii  lis  [)cak  vnliiiiie.) 
30  POKE  54278,248  ( Ihc  opposite  of  attack/decay,  this 

numbor  scls  die  sLsstaiii/rck'asc  slope  to  prolong  the 

note  at  a  tcitain  volume  belore  releasing  it.) 
40  POKE  54273,17:POKE  54272,37  (Ihis  creates  a 

middle  (.'..  Iwo  POI\Ks.  loi  Ixuh  high  and  low 

fieqiiciKV  .  are  lecjiiired  lor  each  note  because  oi  the 

I(i-bii  (retjtiencv  rcsolutiim.l 
50  POKE  54276,17  (Chotjse  one  ollour  waveloinis;  in 

this  case,  "triangle") 
60  FOR  DUR  =  1  TO  250:NEXT  {A  timing  loop  sets  the 

note's  tinralion:  here,  a  (|nai1er  note.) 
70  POKE  54276,0:POKE  54277,0:POKE  54278,0  (I  urn 

otTiiie  wavelorni  control,  aitatk/decav,  and  sustain/ 

release  settings.) 

Whew!  Can  you  iinagine  programming  a 

svmphony? 

Actually,  it's  not  so  bad.  Most  of  these  para- 
meters are  .set  at  the  beginning  of  the  program  and 
left  alone.  Values  for  notes  can  be  stored  in  DA'IA 
statements  and  summoned  easily  and  quicklv  with 
a  READ  loop.  And,  as  with  sprite  programming, 
imporlaiu  memory  locations  can  be  stored  in  vari- 
ables to  save  typing. 

Still,  it  may  relieve  yoti  to  know  that  Commo- 
dore plans  to  sell  a  plug-in  piantj-lvpe  kevboard 
for  the  64.  If  (Commodore  doesn't,  someone  cfse 
will.  With  the  a|)]iropriale  .soltwarc,  this  could 
make  the  64  worth  its  cost  as  a  musical  inslrument 
alone,  aside  from  its  other  capabilities. 

In  an  appendix  of  the  User's  Guide  (which, 
incidentally,  is  crammed  witii  invaluable  charts, 
tables,  and  pin-maps  for  the  64)  is  a  listing  for  a 
sound  demo  program  that  hints  at  the  possibilities. 
The  program  coir\erts  a  row  of  kevboard  keys  into 
a  simple  organ.  Pressing  the  SPACE  bar  switches 
from  solo  to  polyphoiric  sound.  The  four  pro- 
grammable ItiiKiion  keys  select  among  four  octaves 
and,  wheti  shifted,  among  four  waveforms.  When 
the  computer  is  pi  tigged  into  a  decent  sound  system 
(easily  done},  yott'll  .swear  you're  in  the  same  room 
with  either  an  organ,  electric  [)iano,  or  harpsichord. 
It's  that  good. 

And,  needless  lo  say,  the  same  capabilities  to 
create  beautiful  music  also  give  vou  unprecedented 
contiol  over  sound  effects.  A  gunshot  sound  can 


be  built  like  this: 

10  VOICEl  =  54296:  WAVEFORM  =  54276: 
ATTACKDECAY  =  54277:  HIFREQ  =  . 54273: 
LOFREQ  =  54272:  NOISEWAVE=  129 

20  FOR  LOUDNESS  =  1 5  TO  0  STEP  - 1 

30  POKE  VOICEl,LOUDNESS 

40  POKE  WAVEFORM,NOISEWAVE 

50  POKE  ATTACKDECAY,15 

60  POKE  HIFREQ,40:POKE  LOFREQ,200 

70  NEXT 

80  POKE  WAVEFORM,0:POKE  ATTACKDECAY.O 

Even  echo  effects  are  possible  by  juggling 
these  settings. 

Hardware  And  Software  Support 

Finally,  for  those  who  are  interested  in  buying 
packaged  software  as  well  as  (or  instead  of)  writing 
their  own,  Commodore  is  promising  a  flood  of 
supporl  with  the  computer's  introduclion,  or  soon 
after.  In  a  first  for  C/omtnodore,  not  all  of  it  is 
being  produced  in-hoti.se.  Some  hardware  goodies 
are  under  development,  too.  All  of  it  is  suppcjsed 
to  be  for  sale  bv  January  1983.  Here's  a  rundown: 

•  We've  already  mentioned  thai  most  VIC-20 
periplierals  will  work  willi  the  64  with  little  or  no 
modification.  The  VIC  1540  disk  drive  will  require 
a  ROM  chip  change.  Already  in  production  is  a 
1541  drive  to  replace  the  1540  to  be  compatible 
with  both  cotnputcrs. 

•  Besides  the  $10'.)  plug-in  VlCmodem, 
another  direcl-coiniect,  pltig-in  tiiodem  will  be 
made  for  the  64.  This  will  feature  auto-dial  and 
auto-answer  and,  like  the  VICinodem.  will  come 
with  terminal  software  on  tape  and  a  sulxscription 
to  CompuServe.  It  will  cost  less  than  Si^OO.  Two 
more  sophisticated  lerminal  programs  will  lie 
available  on  cartridge  and  disk. 

•  A  PET  Emulator  will  be  targete<t  especially 
toward  schools.  Commodore  thinks  a  big  selling 
point  of  the  64,  besides  its  price,  will  be  the  claim 
thai  ils  emulator  can  run  00  percent  of  the  progratns 
now  used  by  schools  on  their  popular  PETs. 

•  Programmers  will  be  interested  in  the  lan- 
guages nearingcomplelion  for  the  64:  an  assembler 
for  machine  language  ]3rogramming,  [.OC.O,  and 
even  a  H.ASIC  compiler. 

•  A  word  processor  modeled  after  WordPro  is 
in  prototype  stages.  To  accommodate  the  64's  40- 
colunin  screen,  the  version  I  saw  allowed  horizontal 
scrolling  of  niore  than  100  colitmns.  I'lie  jjrice  will 
be  much  less  than  WordPro.  A  less  powerful,  and 
less  expensive,  word  processor  for  home  use  will  be 
sold  on  cassette. 

•  A  whole  family  of  bitsincss  software  is  on  the 
wa\-,  all  with  the  prefix  "Easy"-/-.V/.svf,>//c,  E(is\Graj)h, 
and  .so  on.  Commodore  claims  these  will  be  im- 
provements on  the  ctirreni  mass  of  electronic 
ledger-t  ype  programs. 


•  The  plug-in  CP/M  cartiidge  promised  at 
recent  trade  sIkjws  and  a  networking  cartridge 
aimed  at  schools  are  also  supposed  to  be  well 
on  their  \\"ay  irotn  tlie  drawing  boarcls  to  tiie 
marketplace. 

•  A  new  joystick-type  controller  is  in  prototype 
stages  and  offers  unusual  possibilities.  Sorry,  but  I 
had  lo  swear  secrecy  on  this  one  before  they'd  even 
show  it  to  me.  It's  not  a  track-ball.  But  I  can  sav  i( 
will  work  on  the  V1C.-20.  too.  and  probably  even 
on  the  Ataris. 

•  Then,  of  course,  there  ai'e  the  games.  We've 
.seen  some  interesting  ones,  but  Commodore  hints 
that  even  more  laiuastic  stuff  using  sprites  in  simu- 
lated 3-D  is  under  development.  Someone  also  is 
working  on  a  music  composition  iuilit\. 

All  in  all,  the  Commodore  64  should  Iia\e 
some  solid  hardware  and  software  support  behind 
it  mucli  sooner  than  most  new  computers,  since 
Commodore  seems  to  be  regarding  the  suj^pori  as 
more  than  just  an  afterthought.  This  is  a  welcome 
cliange  from  tlie  way  things  were  done  in  the  past 
(not  just  by  Commodore),  as  even  one  Connnodore 
official  admits.  "I  think  it's  safe  to  say  that  Commo- 
doie  has  learned  irom  e\er\'one's  past  mistakes," 
he  savs.  "and  is  in  a  position  to  capitalize  on  the 
lessons.''  © 
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versacalc  "^ 

A  UNIQUE  VISICALC(Cm)  ENHANCEMENT 
NOW   AVAII,AiSLE   FOR   PF.T 


If  you  use  Visicalc( tm)  but  are 
bumping  into  its  limit;ations ,  you  need 
Versacalc(Cm) !   Versacalc  runs  within 
VlBicalc  but  uses  no  extra  memory;  in 
fact,  it  effectilvely  increases  memory  by 
letting  you  call  in  modules  from  disk  as 
needed. 

A  Tutorial  section  makes  clear  such 
features  as  @LOOKUP ,  DIF,  @NA,  0ERROR, 
which  are  not  well  explained  in  the 
Vlsicalc  manual. 

A  Utilities  section  makes  it  easy  to 
create  your  own  menu-driven  modules  which 
condense  hundreds  of  commands  into  four 
keystrokes.   You  can  build  in  sophist- 
icated error  checking  (e.g.   Is  the  input 
value  between  certain  limits?).  Now  it  Is 
possible  for  people  untrained  in  Visicalc 
to  perform  the  weekly  updating  without 
constant  instruction. 

for  Comnodore  Pet  I,   CBM  2040  -  DOS  1.0 
available  for  8050  on  request 


SORT  Visicalc,  and  Other  Useful  Wonders! 

NOW  YOU  CAN: 
SORT  a  Visicalc  screen  on  any  column, 

ascending  or  descending,  and  all 

related  formulas  and  labels  are 

sorted  too. 
put  the  entire  disk  CATALOG  on  the  screen 

at  once  I 
easily  do  Year-To-Date  accuraulations ! 
"pound"  formulas  to  expose  the  full 

forniulas  in  place  on  the  screen! 
append  two  Visicalc  files! 
print  the  -contents  of  a  /SS  file! 
print  the  contents  of  a  /PF  file! 
AND  our  EASEL  BINDER  is  so  nice  that  you 

will  put  your  other  manual  in  it! 

Distributed  by: 

Anthro-Digital  Software 

P.O.Box  1385 

Piltsfield.MA     01202 

413-448-8278 


L 


Ret-Til   5125 


Versacalc  is  a  tiademark  at  Vetsacalc  Enterpf  ises,  inc 
Vnsicalc  ts  i  Ifademarii  □!  PeTSOnal  Soltwate.  Inc 
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for  Vpgriide  and  4.0  (lommodote  BASid.  this  is  a  fast, 
effective  sort.  It  will  opernte  on  DATA  statements  or 
anays  and  rather  than  exflunig/Jig  strings,  it  manipulates 
their  pointers.  Records  can  be  of  any  length.  It  sorts  200 
records  in  1 1  .seconds,  800  records  in  about  three  minutes. 
Tlifit's  speedy.  Just  type  in  the  BASIC  program  and  it  will 
locate  and  protect  the  machine  language  and  adjust  it  to 
your  ROM  version.  The  program  contains  some  example 
sorts  to  get  you  started. 

PET  Pointer  Sort 

David  Lummis 
Stoney  Creek  Ontario 


Most  previously  publislied  sorting  subroutines 
have  been  uiincn  in  BASIC.  This  incain  tlial  it 
yon  had  a  large  list  lo  sort  it  W(juld  take  quite  a 
wliile  to  finish. 

One  day,  after  I  had  waited  15  minutes  ior  the 
t()ni|5nter  to  llnish  sorting  a  list  of  some  300  names, 
I  decided  that  I'd  had  enough. 

A  friend  oi  mine  had  suggesletl  writing  a 
machine  language  program  to  do  the  job  much 
taster,  'this  program  is  tlie  result. 

A  Bubble  With  A  Twist 

I  ha\c'  used  a  buljble  sort  widi  a  Iwisl.  Instead  (j1 
switching  the  data  (strings)  itself  (since  not  all 
strings  are  the  same  length).  I  simply  switch  the 
pointers  ihat  point  to  where  the  string  is  sitting  in 
memory. 

In  order  for  you  lo  understand  this  better,  it 
might  be  best  lo  explain  liow  variable  arrays  are 
stored  in  memory. 

When  vou  DlMcnsion  a  variable  in  B.ASIC. 
the  computer  sets  aside  some  room  in  memorv  (or 
a- table.  This  table  includes  all  the  characteristics  of 
the  variable  dimensioned.  Tliese  would  include  the 
variable  name,  whether  it's  a  numeric  or  string 
variable,  the  size  of  the  array,  and  a  few  other 
items. 

In  order  to  examine  this  table  we  must  first 
find  out  wheie  it  is  located  in  memory.  Locations 
$2C  and  S21)  in  hexadecimal  (44  and  45  decimal) 
hokl  the  adche.ss  where  the  tables  for  all  dimen- 
sioned variables  start.  Locations  $'2Y.  and  $2F  hold 
the  address  wiiere  the  last  table  ends. 

As  an  example,  let's  assume  that  location  $2C 
contains  the  value  #$90  in  hex,  and  that  location 
.$20  contains  the  value  #,1^04  in  hex.  This  means 
that  die  lirsi  table  would  start  at  memory  location 
$0490.  Here  is  a  ty]jical  table  created  by  the  state- 
ment DIM  A${2}:' [type  SVS  4  then,  in  the  monitor,  type 
M  0490  0498  to  see  ihe  hex  damp]. 


0490  41  80  10  00  01  00  03  00 
0498  00  00  03  FB  3F  02  F7  3F 


Figure  1. 


The  first  se\  en  numbers  in  the  table  represent 
what  is  called  the  header  of  the  table.  The  first  two 
characters,  41  and  80,  are  the  name  of  the  variable 
for  that  table,  fn  this  case  4  1  hex  is  ihe  ASC'II 
value  of  the  letter  A,  the  first  letter  of  our  variable 
name.  Since  we  liad  no  second  tetter  in  the  variable 
name,  tlie  computer  jDlaced  an  80  where  the  second 
letter  would  norinallv  have  gone. 

If  we  Iiad  said  DIM  AAS(2)  then  the  header 
would  have  looked  like  this: 

0490   41    CI    10    00    01    00    03    00 

Instead  of  placing  the  .ASCII  value  of  our 
second  A  in  the  .second  spot  in  the  header,  it  placed 
the  .ASCII  value  of  a  shifted  A  in  its  place.  This 
shifted  character  allocs  the  computer  to  distinguish 
between  a  sti"ing  variable  and  a  numei~ic  variable. 
The  tables  we'll  be  looking  at  will  deal  only  with 
siring  variables. 

The  third  and  foin'th  bytes  of  the  header  are 
the  size  of  the  table,  stored  in  low/high  order. 

The  fiflh  bvte  is  the  number  of  dimensions  in 
the  arrav.  In  other  words,  it  would  be  an  01  in  the 
case  of  a  one  dimensi(Mia!  array  such  as  AS(2),  an 
02  in  the  case  of  a  two  dimensional  array  such  as 
A$( 3,11),  and  .so  on. 

The  sixth  and  se\  enlh  byles  are  the  nimiber  of 
elements  in  the  arrav,  stored  in  high/low  order. 

Following  the  header  there  are  three  bytes 
re,served  for  each  element  in  the  array.  The  first  of 
llie  three  bvtes  is  the  length  of  the  string.  "Ihe  two 
bytes  follo\ving  tlie  length  is  a  pointer,  stored  in 
low/high  order,  that  points  lo  where  the  siring  is 
sl(;red  in  memory. 

Now  let's  look  back  at  Figure  1,  which  can  be 
interpreleci  as  follows: 

Bytes  Explanation 

1-2         riu' \;irL;il)l(.*  iKiiiif  is  AS. 
3-4        'riu-leiig[llnriluM;iblfisS(l(ll()l)ylc.slini)i. 
5        Indicale.s  that  il  is  a  one  dimensional  array. 
6-7        There  are  SOOOS  elements  in  the  table. 
8-10     BvIcS  (a  zero)  shows  there  is  no  siring. 
11-13    riu-sc  show  ihal  ihe  second  element  in  ihe  lahle  is  a 

suingoi  three  characters  .stai'lingal  S'il-'l-'li  in  niemor)'. 
14-16  These .she>w  that  t  he  third  element  in  the  table  is  a  string 

of  two  characters  starting  at  $3FF7. 

Now  let's  take  a  look  at  the  strings  themselves 
as  they  are  stored  in  memory. 

Since  A$(0)  was  a  null  string,  we'll  stat"t  with 

AS(I).  A$(l)  is  a  string  three  characters  long  starling 
atS3FFB. 
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3FFB    41    42    43    9A    04    40    40    40 

The  first  three  characters  make  up  the  string 
ABC.  The  two  bytes  following  each  string  are  a 
pointer  that  points  Ijack  to  the  table  where  the 
Icntjth  of  the  string  is.  Note:  onlv  BASIC  4.0  has 
this  pointer  following  each  string. 

For  the  Upgrade  ROMs,  the  .string  A$(l) 
would  look  like  this: 

3FFB    41    42    43    53    45    40    40    40 

Again,  the  first  three  bvtes  make  up  the  string 
ABC,  which  i.s  what  A$(l)  is  equal  to.  The  difference 
in  the  Upgrade  ROMs  is  that  there  is  no  pointer 
after  each  string.  The  strings  arc  simpiv  stored  one 
after  another  with  nothing  in  between  them.  The 
53  45  following  the  string  ABC  (in  Upgrade  BASIC) 
is  simpiv  another  string. 

The  Sorting  Method 

The  program  compares  two  strings  at  a  time  as  in  a 
bubble  sort.  If  the  first  string  is  greater  than  the 
second  one,  then  the  computer  switches  the  pointers 
that  point  to  where  each  string  is  stored  in  memory. 
It  also  has  to  switch  the  lengths  of  each  string  that 
it  switches.  If  the  program  is  RUN  on  a  comjniicr 
with  4.0  ROMs  then  the  pointers  after  each  string, 
that  point  back  to  the  table  where  the  length  of  the 
string  is,  will  also  be  switched.  When  the  program 
returns  to  B.ASIC,  the  array  will  he  .sorted  in 
ascending  order. 

The  program  is  a  B.'VSIC  loader  that  places 
the  machine  language  routine  at  the  top  of  memory. 
Line  75  checks  to  see  if  it  is  running  on  a  computer 
with  Upgrade  ROMs  and,  if  it  is.  makes  the  appro- 
priate corrcdions  lo  the  machine  language  jjro- 
gram.  The  computer  then  protects  the  machine 
language  from  being  written  over. 

The  variable  S  is  the  starting  location  of  the 
machine  language  program  and  is  the  SYS  address 
which  will  sort  a  list.  Before  sorting  a  list,  however, 
you  nuist  POKE  the  lirst  two  letters  of  the  variable 
name  into  memory  locations  679  and  680.  POKE 
the  ASCTI  value  of  the  fust  letter  into  679  and  the 
ASCni  value  of  the  second  plus  128.  If  there  is  no 
second  letter  in  the  name,  simply  POKE  680,  128. 

For  example,  to  POKE  the  variable  name  NA$ 
into  memorv  vou  would  enter: 


POKE    679,ASC("N" 


POKE    680,ASC("A")    +    128 


For  the  name  N.|  it  would  be: 

POKE    679,ASC("N")     :    POKE    680,128 

The  second  part  of  the  program  is  an  example 
of  how  the  sort  works  in  a  program.  It  starts  off  by 
having  you  enter  ten  strings  which  the  computer 
then  sorts.  The  key  line  is  line  540,  which  POKEs 
the  variable  name  into  memorv  before  executing 
SYS  S. 


Using  DATA  Statements 

Lines  600-680  show  how  strings  read  from  DATA 
statements  can  be  sorted.  When  data  is  READ  into 
a  string,  the  pointer  in  the  array  table  points  to  the 
spot  in  the  DATA  statemeni  where  the  string  is 
located.  In  order  to  sort  strings  READ  in  from 
DATA  statements,  the  strings  must  first  be  placed 
into  upper  memorv.  This  is  clone  i^y  adding  a  null 
string  (two  cjuotes  witli  nothing  between  them)  to 
the  string.  Line  6'M)  in  the  program  demonstrates 
how  this  is  done.  If  this  is  not  done  before  sorting 
your  list,  then  the  computer  may  crash  or  the  strings 
will  contain  unexpected  characters. 

Lines  60-4 1  0  are  the  imjjortant  lines  if  you 
wish  t(j  include  the  sort  in  a  program.  Ihey  should 
be  executed  at  the  very  beginning  of  a  program, 
before  any  strings  are  gi\'en  a  \alue.  in  order  to  get 
the  sort  stored  at  the  top  of  memory  right  away. 

For  the  computer  to  sort  a  complete  list  of 
strings,  there  nuist  not  Ije  anv  empty  (null)  strings 
among  the  ones  to  be  sorted.  When  the  computer 
sees  an  empty  string  within  a  grcmp  of  strings 
containing  c:haracters,  it  assumes  that  it  has  reached 
the  end  of  liie  list  lo  be  sorted  and  does  not  soit 
anything  past  this  point.  However,  there  may  be  as 
many  mdl  strings  as  you  want  before  or  aftfr  the 
stritigs  you  want  sorted. 


30  REM    THIS  ROUTINE  SORTS  THE  STRING 

31  REM  ARRAY  OF  YOUR  CHOICE  IN 

32  REM  ASCENDING  ORDER  (A-Z) . 

38  REM 

39  REM    TO  ACTIVATE  THE  ROUTINE  IN 

40  REM  A  PROGRAM,  TYPE    'SYS  S' 

41  REM  WHERE  'S'  IS  THE  DECIMAL 

42  REM  STARTING  ADDRESS  OP  THE  ROUTINE 
4  3  REM 

44  REM    BEFORE  ACTIVATING  THE  ROUTINE 

45  REM  BE  SURE  TO  POKE  THE  VARIABLE 

46  REM  NAME  INTO  MEMORY  LOCATIONS 

47  REM  679  AND  680  1 

48  REM  POKE  679, X  WHERE  X  IS  THE  ASCII 

49  REM  VALUE  OF  THE  FIRST  LETTER. 

50  REM  POKE  680, Y  WHERE  Y  IS  THE  ASCII 

51  REM  VALUE  OF  THE  SECOND  LETTER+128 

52  REM    **IMPOHTANT***IF  THERE  IS  NO 

53  REM  SECOND  LETTER  IN  THE  NAME  THEN 

54  REM  POKE  680,128, 

55  REM 

60  REM  CALCULATE  STARTING tSYS)  ADDRESS 

63  S=PEEK (52)+PEEK (53) *256-324 

64  PRINT"STARTING  (SYS)  ADDRESS  IS"S 

7  0  FORI=0TO324 : READA: POKES+I ,A: Q=Q+A:NEXT 

71  IFQ<>41326THENPRINT"ERROR  IN  DATA  STATEMEN 

TS" :STOP 
7  5  IFPEEK (50003)=1THENFORJ=S+229TOS+28  2:POKEJ 

,234:NEXTJ 

80  REM  *PROTECT  PROGRAM  FROM  STRINGS 

81  M=INT( (S) /256) : N=S-M*256 : POKE52 ,N : POKE53 ,M 

:POKE48,N:POKE49,M 
100  DATA  165,  45,  197,  47,  208,  7,  165,  44,  19 

7,  46,  208 
110  DATA  1,  96,  165,  44,  133,  1,  165,  45,  133, 

2 
120  DATA  160,  0,  177,  1,  205,  167,  2,  208,  8,  " 


n  Skyles  Electric  Works 


Epson-PET/CBM  Graphic  ROM  Pack 

For  PET/CBM  Owners  Who  Want: 

Complete  Program  Listing  Printouts 
Complete  Screen  Graphic  Printouts 
Graphic  Printouts  From  Programs 

on  your  Epson  Printer 

Order  the  Skyles  Electric  Works  EPSON-PET  GRAPHIC  ROM  Package.  The  RDM  when  installed  in  an  EPSON  MX80,  HXBOFT, 
or  HXIQQ  with  Graftrax  Plus  printer  will  reproduce  most  of  the  PET/CBM  graphics  characters.  Most  importantly 
when  using  the  accompanying  high  speed  machine  language  program,  the  Epson-PET  Graphic  ROM  pack  gives  a 
complete  program  listing  with  all  screen  controls  shown  (cursor,  home,  clear,  etc.).  This  high  speed  machine 
language  program  for  program  listing,  screen  image  printout  (screen  dumps)  and  BASIC  program  controlled 
printing  (i.e.  PRINT  )  automatically  translates  the  PET-ASCII  characters  to  the  EPSON-GRAPHIC  ROM  characters.  A 
BASIC  sample  program  and  PRINT  subroutine,  that  may  be  incorporated  into  any  existing  BASIC  program,  completes 
this   "complete  solution"  package. 

EPSON  MODEL  RDM  MODEL 

HX70  Not  Available 

MX80   (serial  no.    to  359999)  EPG80    (EPGa2,    3  ROM  Version) 

MXBD   (serial  no.    after  360000)            EPGBl    {EPGB3,    3  RDM  Version) 

MX80FT  EPGBF 

MX80  Graftrax  Not  Available 

MXBO  Graftrax   Plus  EPG8G+ 

MXBOFT  Graftrax  Plus  EPGBG+ 

MXIDO  Not  Available 

HXIOD  Graftrax  Plus  EPG10G+ 

The  Epson-PET  Graphics  RDM  Pack  has  been  designed  to  furnish  you  with  PET/CBM  graphics  printing  in  the  easiest 
way  possible.  This  is  done  by  furnishing  a  high  speed  machine  language  program  that  is  "hidden"  at  the  top  of 
your  PET/CBM  memory. 

The  machine   language  program  serves  3  major   functions. 

1:      Translates  PET-ASCII    code  to  ASCII    code  for  program  listing. 

2:      Translates  screen  code   to  ASCII   code  for  screen   image  printouts. 

3:  Translates  PET-ASCII  code  strings  to  ASCII  strings  for  normal  program  printout.  This  feature  may  also  be 
used  for  making  ASCII    files  for  your  disk   or   tape   recorder. 

INSTALLATION:     installs  into  your  Epaon  printer 

PRICE:      Ep3on-PET  Graphics  ROM  Pack     EPG80,  EPG81,  EPGBF $75.00 

Please  specify  your  Epson  printer  model  type  and  and  serial  number  when  ordering. 
For  all  PET/CBM's  BASIC  2.0/Revl8ion  3,  or  BASIC  4.0 

AVAILABILITY:      Immediately  from  your  LOCAL  DEALER 

or 

VISA,  MASTERCHARGE  ORDERS  CALL  (800)  227-9998  (except  California  residents) 
CALIFORISIIA  ORDERS  PLEASE  CALL  (415)  965-1735 


Skyles  Electric  Works 


23 IE  South  Whisman  Road 
Mountain  View,  CA  94041 
(415)  965-1735 
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200 
130  DATA  177,  1,  20S,  168,  2,  240,  31,  160,  2, 

24 
140  DATA  177,  1,  101,  1,  72  ,  200,  177,  1,  101 

150  DATA  2,  133,  2,  104,  133,  1,  165,  2,  197,  ~ 

47,  144,  215,  165,  1,  197 
160  DATA  46,  144,  209,  96,  160,  5,  177,  1,  141 

,  160 
170  DATA  2,  200,  177,  1,  141,  161,  2,  169,  1,  ~ 

141 
180  DATA  162,  2,  169,  0,  141,  163,  2,  24,  165, 

1 
190  DATA  105,  7,  133,  187,  165,  2,  105,  0,  133 

,  188 
200  DATA  165,  187,  133,  177,  165,  188,  133,  17 

8,  24,  165 
210  DATA  177,  105,  3,  133,  187,  165,  178,  105, 

0,  133 
220  DATA  188,  160,  0,  177,  177,  208,  46,  24,  1 

73,  162 
230  DATA  2,  105,  1,  141,  162,  2,  173,  163,  2,  ~ 

105 
240  DATA  0,  141,  163,  2,  173,  163,  2,  205,  160 

,  2 
250  DATA  144,  204,  173,  162,  2,  205,  161,  2,  1 

44,  196 

260  DATA  173,  164,  2,  208,  1,  96,  169,  0,  141, 

164 
270  DATA  2,  240,  160,  141,  165,  2,  177,  187,  2 

40,  236 
280  DATA  141,  166,  2,  200,  177,  177,  133,  185, 

177,  187 
290  DATA  133,  189,  200,  177,  177,  133,  186,  17 

7,  187,  133 

300  DATA  190,  160,  0,  177,  185,  209,  189,  144, 

174,  240 
310  DATA  2,  176,  11,  200,  204,  165,  2,  240,  16 

4,  204 

320  DATA  166,  2,  208,  235,  160,  0,  24,  165,  18 

5,  109 

330  DATA  165,  2,  133,  214,  165,  186,  105,  0,  1 

33,  215 
340  DATA  24,  165,  189,  109,  166,  2,  133,  218,  " 

165,  190 
350  DATA  105,  0,  133,  219,  177,  214,  72,  200,  - 

177,  214 
360  DATA  72,  136,  177,  218,  145,  214,  200,  177 

,  218,  145 
370  DATA  214,  104,  145,  218,  136,  104,  145,  21 

8,  160,  0 

380  DATA  173,  166,  2,  145,  177,  173,  165,  2,  1 

45,  187 

390  DATA  200,  165,  189,  145,  177,  165,  185,  14 

5,  187,  200 
400  DATA  165,  190,  145,  177,  165,  186,  145,  18 

7,  169,  1 
410  DATA  141,  164,  2,  169,  0,  240,  156,  95,  25 

5,  95 

500  PRINT"{CLEAR}": FORI=1TO10 

510  PHINT"NOW  INPUTTING  INTO  VARIABLE  A5C"l")" 

;  :INPUTA$ (I)  :NEXT 
520  PRINT" {CLEARlNOW  STARTING  SORT. 
525  TI$="000000" 

535  REM  POKE  VARIABLE  NAME  AND  SORT  LIST 
540  POKE679,ASCC"A") :POKE680,12a :SYS  S 
550  PRINT" {02  DOWNlSORT  FINISHED  IN"TI"J IFFIES 

.{DOWN} 
560  FORI=1TO10:PRINTAS (I) :NEXT 
570  PRINT"  {02  DOWN}PRESS  {  REV}RET1;RN{0FF}  TO  C 

ONTINUE 
580  GETA$:IFA$<>CHRS(13)THEN580 
600  REM  ***SORTING  DATA  READ  IN  FROM 
6  01  REM  *DATA  STATEMENTS  IS  SLIGHTLY 
602  REM  *DIFFERENT  FROM  INPUTTING 


603  REM  *THE  DATA. 

604  DATAZ,D,S,F,H,R,C,H,U,U 

605  PRINT" {CLEARlNOW  READING  IN  DATA. 
610  FORI  =  1TO10:HEADNAS  (I)  :NEXT 

620  REM  ***THIS  IS  THE  DIFFERENCE*** 

6  30  FORI=1TO10:NAS(I) =NA5 (I)+"":NEXT 

640  PRINT" {03  DOWN}NOW  STARTING  SORT. 

645  TI$="000000" 

655  REM  POKE  VARIABLE  NAME  AND  SORT  LIST 

660  POKE679,ASC( "N") :POKE680,ASC("A")+128:SYS  " 

S 

670  PRINT"{02  DOWNlSORT  FINISHED  IN"TI "J  I FFIES 

. {DOWN} 

680  FORI=1TO10:PRINTNA$ (I) :NEXT  Q 


^4tVJ^    •  DISK-O-MATE        (Wnu  tor  Pmc^) 

A  must  tor  2040/4040  disk  owners.  Write  protect  indicators/ 
switches,  power  indicator  and  error  beeper 

•'Real  World"  SOFTWARE  ,si7.s«, 

Word  Pfocessor.  Mailing  Lisl.  Catalog.  Ham  Radio.  Frequency  Counter. 

P-"OLD"  8K  PETs , 

I    •  21 14-TO- 6550  RAM  ADAPTER  (sia-sas) 

I  Replace  65So  RAIWs  with  low  cost  2l  I4s.  Hundreds  Sold' 


m 


•  4K  MEMORY  EXPANSION    isi6se:t| 

Low  CQ?T  memofv  ©xpansian  usmg  21 1  4i  fo(  bigger  programs 


OPTIMIZED  DATA  SYSTEMS 

Dept.  C.  P.O.  Box  595  ■  Placentia,  CA  92670 

DISK-O-MATE  ffadgmarX  OpUmizf^d  Para  S«rema    -  PETJCBM  Iradetnafk  Cammodore 


NEW 
VIC-20,  CBM  AND  PET  PRODUCTS 

*  *  *  COMMUNICATION  BOARD*  *  * 

All  you  do  is  turn  on  your  VIC  and  it's  ready  to 
connect  to  a  modem.  Makes  the  VIC  into  a  dumb 
terminal. 
Model  MW-300  539.95 

•  •  *  V-OATA  BASE  CASSETTE  •  *  • 
Allows  user  to  input  mail  lists ,  and  mini 

inventories,  store  on  disk  or  cassette,  and  recall 

and  print. 

Model  MW-301  £29.95 

*  *  *VIC-20/CBM  64  PRINTER  INTERFACE*  * 

This  unit  will  interface  your  VIC-20  or  CBM-64 
to  standard  parallel  printers  such  as  Epson, 
Centronics,  Anadex, 
Paper  Tigers,  Okidata, 

and  many  others.  ..^^ . 

Model    MW-302    S1 39.95  : 

*  *  *  DIGITAL  TO  ANALOG  CONVERTER  OR 

8  CHANNEL  ANALOG  TO  DIGITAL 
CONVERTER*  *  * 

Allows  your  VIC  or  CBM  to  output  analog 
signals  or  digitize  up  to  B  analog  channels. 
Model        MW-304p        PET        SI  39.95 
Model         MW-3a4v         VIC         S1 29.95 

MICRO  WORLD  ELECTRONIX  INC 

6340  W.  Mississippi  Ave. 
Lakewood  Colorado  80226        [303]  934-1 973 


THE 
BUSmESS 

mflnftGER... 

FULLY  INTERACTIVE  ACCOUNTING 
SYSTEM.  NO  DISKETTE  CHANGING! 
FINALLY  ALL  THE  FEATURES  YOU'VE 
BEEN  WAITING  FOR  -  IN  ONE 
COMPLETE  INTERACTIVE  SYSTEM. 

FULL  SOFTWARE  SYSTEM 
ONLY  $995.°° 

QUESTAR 
_    IMTtRNATIONAL 


HARDWARE  REQUIREMENTS: 

Commodore  Model  8032  or  SupeiPET  or 

8096  Micro-computer 

Commodore  Model  8050  One  Megabyte  Dual  Disk  Drive 

Commodore  Model  4022  (or  Larger)  Printer 

Commodore  PET  —  IEEE  cable 

Commodore  IEEE  —  IEEE  cable 


MANUAL  ONLY -$40. DO        V 
REFUNDABLE  UPON 
SYSTEM  PURCHASE. 


DkShSHnnE 
qODQ 


WORKS  WITH  ALL  COMBINATIONS 
PET/CBM  100%  HARDWARE.  NO 
SOFTWARE  REQUIRED!  UP  TO  8 
USERS  SHARE  DISK  AND/OR  PRINTER. 
CONNECTS  IN  MINUTES  -  NO  TOOLS 
REQUIRED.  INCREASES  PRODUCTI- 
VITY-REDUCES  COSTS.  IDEAL  FOR 
EDUCATION  AND  BUSINESS.  CABLE 
LENGTHS  UP  TD  50  FEET. 
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ONLY  $749!?° 


(U.S.) 

a  USER  SYSTEM  ONLY  $1149 


DEALER 

INQUIRIES 

WELCOME. 


^  UESTAR 


INTERNATIONAL 
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User 
System 
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Insight: 
Atari 


Bill  Wilkinson ' 

Optimized  Systems  Softwore 

Cupertino,  CA 

In  addition  to  a  continuation  of  the  game  dcvelop- 
incnt  thai  I  slaricd  last  nionlli,  this  month's  colunni 
will  ddvc  into  the  artrumenl  of  what  makes  BASIC 
rtm,  inc  hiding  a  rhip  tliat  makes  Atari  BASIC  run 
better.  Bui  Ihst  ... 

FMS  And  Burst  I/O,  Yet  Again 

Well,  Jnh'stolunni  was  .supposed  to  fix  ilie  mistakes 
I  made  in  the  May  column.  And  then,  ioand  behold, 
I  blew  it  again  iu  July.  On  page  172  of  issue  2fi  of 
COMPUTE!  there  is  a  listing  of  changes  U)  be  made 
to  FMS  U)  help  burst  I/O  work  properly  in  update 
mofle.  The  assentbly  language  listing  and  the  BUCi 
changes  were  correct.  Unfortimaiely,  the  POKl'.s 
from  BASIC  had  one  tvpo  (niv  fault).  The  last 
POKE  read 


POKE  2773,13 

should  be 

POKE  2773,31 


.  WRONG! 


RIGHT! 


Speed  And  BASIC 

Fetsonall} ,  I  have  never  been  sure  that  it  is  neces- 
sary for  an  interpreted  language  (e.g.,  BASIC)  to 
be  fast.  r\  pically,  I  choose  to  u.se  an  interpreter  for 
ease  of  use  and  speed  of  debugging,  for  writing 
quickie  little  ])rograms.  and  for  creating  utilities 
that  can  run  at  any  speed  at  anv  lime. 

But  an  increasing  number  of  people  are  Irving 
to  use  B.-\SIC  for  writingserious  software,  including 
ganics,  utilities,  and  business  ap])lications.  Now  I 
mainlain  that  the  s]jeed  of  B.ASKl  is  irrelevant 
when  it  is  being  used  lor  utilities  (who  cares  how 
fast  a  disk  flxcr-u[j|5er  runs?)  or  business  applica- 
tions (the  program  is  usually  waiting  for  keyboard, 
printer,  or  flisk  I/O  anyway).  But  for  writing  games 
and  a  certain  c;itegory  of  other  programs  (e.g., 
sorts),  speed  is  important.  Ikit  then  whv  u.se  BASICS? 
Because  its  the  easiest  language  to  use?  Because  it 
can  be  made  fast  enough?  Because  it's  the  only 
language  the  author  knows? 

Actuallv,  those  (and  many  others)  arc  all  valid 
rea.sons  to  choose  B.\SIC,  as  long  as  the  aiilhor 
doesn't  expect  more  than  BASIC  is  capable  of 
delivering.  So  what  is  BASIC  capable  of  delivering? 


A  lot  of  adequacy.  After  all,  look  at  .some  of  the 
very  successful  games  that  are  written  in  BASIC 
{Crush,  Cnmble,  and  Chomp  is  the  first  one  that 
comes  to  my  mind).  Or  look  at  .some  games  that 
should  never  have  been  written  in  BASIC  and  vet 
were  (a  lot  come  to  mind,  but  I  will  refrain  from 
naming  any). 

Certain  other  authors  writing  in  anolher 
magazine  have  claimed  that  Atari  B.ASIC  is  the 
.slowest  language  ever  created.  M\  lust  impulse 
was  to  say,  "Who  cares?  It  is  the  easiest  to  use,  and 
that's  more  important."  But  I  simply  couldn't  take 
that  statement  lying  down,  as  it  were.  After  all.  if 
Atari  BASIC  is  such  a  snail,  how  come  all  these 
I)rograms  seem  to  work  just  fine? 

So  I  armed  mysell' with  five  difTereiU  B.\SIC 
interpreters:  Applesoft,  Atari  BASIC,  Atari  Micro- 
soft BASIC,  BASIC  A-I-,  and  Caomemco's  32 K 
Structured  B.-VSIC.  Now  O.SS  produced  three  of 
these  live  BASltls,  .so  it  might  seem  that  I  am  pre- 
judiced. Well. ..maybe  a  lot,  but  not  too  much. 
Some  comments  follow  on  what  I  decidctf  to  try 
to  do. 

I  wanted  to  u.se  a  benchmark  program  that 
would,  lo  some  degree,  show  the  fundamental 
speed  of  each  BASIC.  But  I  also  wanted  to  see 
what  impact  such  things  as  constants,  variable 
names,  and  multi-siateinent  lines  would  ha\'e. 
Luckilv,  at  just  about  tins  same  lime,  I  happened 
upon  a  benchmark  (as  yet  unpublished)  which 
showed  Atari  faster  than  .A^pplesoft  in  a  verv  simple 
program.  'Oh  ho!"  says  I.  "How  can  this  be?  .Vtari 
is  the  slowest  machine  ever,  sav  certain  voices," 

Anvway,  I  began  experimenting  with  a  small 
benchmark  program,  allowing  \arious  changes  so 
that  I  could  see  the  impact  on  speed.  The  most 
fundamental  program  was  simph  : 

10  <  star!  a  timer  > 
20A  =  0:  B=  12345.6 
30  A  =  A+ 1.234567 
40  IF  A  <  B  THEN  30 
50  <  print  time  used  > 

Ob\'iously,  the  intent  of  (his  program  is  to 
cau.sc  a  loop  to  execute  1  <),()()()  times.  Bui  what  can 
be  changecl  that  will  significantly  alTcct  the  execu- 
tion time  uithoul  materialh  altering  the  program? 
Below  I  show  all  the  versions  of  lines  20  and  30 
that  I  teslecl.  (Line  40  is  not  shown,  but  it  lollowed 
line  20  in  the  naming  of  \arialiles  and  otherwise 
remained  unchanged.)  Ihe  table  also  shows  the 
times  for  the  various  languages,  roundcxl  to  iliree 
significant  figures. 

In  addition  to  the  timings  shown  in  Table  1 ,  1 
also  trietl  adding  several  variables  lo  the  |:)rograms. 
Adding  18  variables  (in  lines  I  1  and  12)  added 
about  five  or  six  seconds  to  tiie  Microsoft  B ASICs, 
about  1.5  seconds  for  Ataii  BASIC  and  BASIC 


THE  MOSAIC  RAM  SYSTEMS  FOR  ATARI 


CLEARLY  THE  BEST 


Scr««n 
CX«r&ts 


THE 
SCREEN 
CLARITY 


MOSAIC  32K  RAM 


YOU  CAN  SEE  THE  MOSAIC  DIFFERENCE 


WHAT  THE  EXPERTS  HAD  TO  SAY 

A.N.A.LO.G.  400/800  MAGAZINE  said  in  a  32K  RAhA 
board  comparison  test:  "The  Mosaic  32K  I^M  slnowed  no 
sign  of  interference  and  gave  the  best  screen  clarity"  and 
'Mosaic  uses  what  we  feel  are  the  highest  quality 
components  which  may  improve  reliability". 

INTERFACE  AGE  said  after  replacing  the  Atari  memory 
board  with  a  Mosaic  32K  RAM:  "Once  in  place  there  is  no 
noticeable  change  in  screen  clarity"  and  "in  view  of  its 
excellent  performance  it  should  be  a  serious  choice  for  those 
Atari  owners  intending  to  expand  their  memory' 

Each  Mosaic  RAM  board  gives  you  more  than  just  the  best 
screen  clarity  but  also  the  best  in  reliability  flexibiliiy  and 
compatibility  The  Mosaic  RAM  systems  offer  you  the  best  in 
every  way  —  these  features  prove  it. 

•  Works  in  both  the  Atari  400*&  800*computers. 

•  4  year  guarantee. 

■  Complete  instructions. 

■  Test  cycled  24  hours  for  reliaCJIity 

■  Gold  edge  connectors  for  better  reliability 

■  Quick  no-solder  Installation. 

■  Full  flexible  memory  configuration. 

■  Can  be  used  with  8K,  [6K  and  future  products. 

■  Designed  to  take  advantage  of  Atari  800's  superior  bus  struaure. 

■  Designed  for  inter-board  communication  in  Atari  800. 

■  Allows  Atari  800  to  have  2  slots  open  for  future  expansion. 

■  Always  the  best  components  used  for  superior  screen  clarity  and 
reliability 

■  Low  power  design  for  safety  and  reliability 

■  Available  companion  board  (S5]  to  allow  running  The  fVlosaic  RAM 
systems  independent  of  other  boards. 


THE  MOSAIC  RAM  SYSTEMS  FOR 
THE  SERIOUS  ATARI  OWNER. 


THE  MOSAIC  32K  RAM 


For  the  serious  Atari  owner.  This  is  the  32K  RAM  board 
you've  been  hearing  about.  It  has  every  feature  you 
could  want  from  a  RAM  board  and  more  features  than 
any  other  board  offers.  Each  Mosaic  32K  RAM  comes  with 
complete  instructions  so  in  a  few  minutes  you  will  have 
expanded  your  Atari  800  to  48K  RAM.  The  Mosaic  32K 
RAM  works  as  well  in  the  Atari  400,  but  we  suggest  the 
NEW  Mosaic  Expander 


THE  MOSAIC  EXPANDER 


This  is  the  most  effective  way  you  can  expand  to  32K 
RAM  for  your  Atari  400  computer.  And  at  almost  the  I6K 
price!  The  revolutionary  Mosaic  Expander  is  a  memory 
board  with  16K  RAM  in  place  and  open  slots  to  add  16K 
more  from  the  Atari  1 6K  board  that  comes  with  your  Atari 
400.  Each  board  comes  with  complete  instructions  so  in  a 
few  minutes  you  will  have  expanded  to  32K  RAM. 
For  your  nearest  Mosaic  dealer  call  toll  free 
800-547-2807 
•Trademark  of  Atari,  Inc. 

^mosoic 

ELECTRONICS 

P.O.  Box  708  Oregon  City,  Oregon  97045 
503/655-9574  Toll  Free  800-547-2807 


PflOGIIAm 
„/TOft€ 


Great  Autumn  Offerings 


PROBE  ONE 


CAVERNS  OF  MARS 

By  Greg  Christensen  Irom  APX 
An  award-winning  arcade  game  that  will  challenge 
your  skill  for  many,  many  piays.  You  command  Ihe 
(igtiter  Helicon  VII  on  a  mission  lo  invade  the  Mar- 
tian high  command.  The  headquarters  are  located 
deep  (n  the  caverns,  so  you  must  descend  itirough 
radar,  rockets,  laser  gales,  and  space  mines  to  reach 
your  destination.  Once  there,  you  activate  the  fusion 
Iximb  and  try  to  get  out  before  it  detonates.  Good 
luckf  Joystick  required,    ,  _^,, 

16K  Tape,  S34.95  AWHILE  fHSYlASr// 
16K  Disk,  S37.95 


DERE 
ATARI 

From  APX 

Translaled  from  Latin,  the  llile  of  this  book  is  "All 
About  Atari"  and  it  means  what  it  says!  Used  In 
combinalion  with  Atari's  Technical  Reference 
Manual,  advanced  programmers  will  ba  able  to  learn 
to  enploit  the  many  hardware  and  operating  system 
features  that  make  the  Atari  400/800  so  tremendous- 
ly  vefsatile.  fnctudes  a  useful  discussion  of  the  new 
GTIA  chip.  Once  you  know  Atari  BASIC  and 
assembler,  this  book  is  a  must. 

Loose  leaf  (binder  not  sypplied),  $19.95 


From  DataSoft  Inc. 

^^^  Games,  Graphics,  Word  Processing  Programs 


From  Synergistic  Software 
High-res  action  game.  You're  the  commander  of  the 
Terran  space  ship  PROBE  ONE  during  the  war  be- 
tween Ihe  Terran  Confederation  and  the  Drelgan 
Hegemony.  Only  you  cars  save  the  human  race  from 
extinction  by  the  Dre[gans...!f  you  can  find  the  mat- 
ter tfansmilter  and  bring  It  to  Terra.  You'll  need  a 
quick  mind  and  fast  reflexes  to  fight  off  Ihe  gtjard 
robots  as  you  search.  Multiple  skill  levels.  BASIC 
required;  paddles  or  joystick, 

40KTape,JS34;95-  i^i^ /:$'%/ 

Now  Thru  Oct.  1  You  Pay  Just  $29.71 


SHOOTING  ^ 
ARCADE 

FromOalaSoft  ,._  ,^^ 

Step  right  up,  ladles  and  gentlemen,  and  try  your 
luck!  It's  your  favorite  amuaement  park  game  right 
in  your  own  home!  Aim  at  the  elephants,  tiuoks,  bun- 
nies and  more.  Every  time  you  hit  the  target  you 
score.  Bui  aim  carefully— don't  waste  bullels.  Fire 
at  a  frowning  face  and  your  bullets  turn  Jo  blanks; 
shoot  the  smiling  face  and  win  BiG!  If  you  make  it 
to  (he  10th  round,  there's  a  suiptise. Requiresjoystlck 
16K  Disk,jSa9:95  ,f^i^/^%/ 

Noi«  Thru  Oct.  1  You  Pay  Just  $25.46 


CLOWNS 

AND 

BALLOONS 


From  DalaSolt  by  Frank  Cohen 
A  huge  bunch  ol  balloons  is  stuck  at  the  top  of  the  cir- 
cus tent.  How  do  you  get  them  down?  By  bouncing  a 
clown  on  a  trampoline,  high  enough  to  burst  them,  ol 
course!  You  must  breal(  the  balloons  in  order,  one  row 
at  a  lime— if  you  miss  any,  the  whole  row  fills  up 
again.  Aim  your  clowns  where  you  want  them  by  mov- 
ing the  trampoline  to  jusl  Ihe  righl  position.  1  or  2 
players;  multi-skill  levels;  joystick  or  paddle  required. 

16K  Tape  or  Disk,  $29.95 


CANYON 
CLIMBER 


From  DalaSoft  by  Tim  Ferris 
You're  al  the  bottom  o(  the  Grand  Canj-on,  trying  to 
scale  the  world's  toughest  wall.  If  that's  not  enough 
of  a  problem,  there  are  three  cttallenges  to  face 
along  the  way:  angry  sheep,  threatening  Indians  and 
attacking  birds.  Action-packed  arcade  game  you'll 
really  enjoy.  Requires  joystick, 

16K  Tape  or  Disk,  $29.95 

SPELL  WIZARD 

From  DataSoll 

SPELL  WIZARD  is  a  proof-reading  package,  compat- 
ible with  Atari's  word  processor  and  Text  Wizard.  II  has 
a  dictionary  ol  20,000  words;  you  can  add  up  to  5,000 
more.  Insert  your  letter,  term  paper  or  Ihe  latest 
chapter  of  your  novel,  and  SPELL  WIZARD  will  proof- 
read it  lor  you.  Your  copy  will  be  perfecL 
32K  Disk,  $79.95 


Over  1 500  Programs  for  TRS-80, 


For  Information  Call 
202-363-9797 

Visit  our  other  stores: 

Seven  Comers  Center,  Falls  Church,  VA 

W.  Bell  Plaza,  6G00  Security  Blvd.,  Baltimore  MD 

Coming  Soon  to  Columbus,  OH  and  Greensturo,  NC 


pROGftnm 

/TORE 


MICROPAINTER 

From  DataSoft  by  Bob  Bishop 
Create  your  own  color  graphics  with  this  "electronic 
coloring  book"  for  all  ages  and  abilities.  The  special 
features    Include:    draw    mode,    diamond    fill, 
microscope  mode  tor  "c!ose-up"  viewing,  Inversing] 
riibbefband  Una  draw,  and  joystick-controlled  easel 
tor  selecting  pattern,  colors  and  intensities 
48K  Disk,«4:9S         ,^;if,57g./ 
Now  Thru  Oct.  1  You  Pay  Just  $21.21 


PACIFIC 

COAST 

HIGHWAY 

From  DalaSoft  fay  Ron  Rosen 
Fast-action  game  with  good  graphics  for  1  or  2 
players-  You're  a  tortoise,  trying  to  cross  the 
Highway  wilhout  getting  hit  by  the  rush  hour  traffic. 
Once  across,  you're  at  the  shore,  and  must  leap 
from  boats  lo  raits  on  the  Pacific  Ocean.  Be  careful 
'cause  you  can't  swim!  Requires  joystick. 

16K  Tape  or  Disk,  $29.95 

TiXT  WIZARD  2.0 

From  DataSoft 

This  is  the  newest  version  of  the  Atari  word  processing 
packageTextWizard.so  popular  with  writers,  students 
annd  small  business  people.  Uke  Ihe  original,  you  can 
learn  and  useTextWizard  2.0  in  about  an  hour;  write 
copy,  then  edit;  underline.  Insert  or  replace  words  or 
paragraphs  (in  one  place  or  throughout  text);  print  in  1 
or  2-column  format;  get  multiple  copies,  prmt  in 
boldface,  elongated  or  condensed  lettering  with  pro- 
portional spacirig.  It  even  warns  you  about  errors 
before  you  make  them! 

TEXTWIZARD  Z.O  now  has  file  compalibility  with  File 
Manager  800  so  you  can  change  your  text  with  Infor- 
mation taken  from  File  Manager  files;  address  your 
form  letters  from  File  Manager's  mailing  lists,  etc.  It's 
also  compatible  with:  EPSON  MX-80  with  Graftrax 
Plus  ROMS;  NEC  802^Ar  Okldata  and  ProWriter.  in- 
struction manual  with  3-ring  binder 
32K  Disk  S99.95 


ATARI  400/800,  APPLE  &  IBM. 


To  Order  Call  Toll-Free 


800-424-2738  ^Q 


MAIL  ORDERS:  Send  check  or  M.O.  for  total  purchase 
price,  plus  $1.00  postage  &  handling.  D.C.,  MD.  S  VA.:  add 
sates  tax.  Charge  cards:  include  all  emtxissed  information 
on  the  card. 


4200  Wisconsin  Avenue,  NW,  Dept.  U209   Box  9609  Washington,  D.C.  20016 


For  Your  A  ATARI  HOO/800 
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JTORC 


From  Synapse  Software 

Arcade-Type  Action  Games,  Application  Software  J 


SHAMUS 


From  Synapse  Software 

II 3  the  21st  cenlurv,  and  you're  the  SHAMUS,  looking 
for  your  afch-enem)r,  Ihe  Shadow,  to  destroy  him. 
You're  armed  with  iort^hivs,  the  most  powerful 
weapOTis  in  the  galaxy.  Can  you  handSe  tf»  Shadow's 
henchmen:  Robo-Drolds,  Whirling  Drones  and  Snap- 
Jumpers,  all  armed  and  eiril?  Can  you  find  the  Shadow 
In  his  lair  of  4  levels  with  32  rooms  each . . .  every  one 
of  them  dangerous?  intensive  arcade  action;  requires 
joysticks.  <r;,,^^/A-e'/ 

16K  Tape  or  Disk,i2ft9ff  b'^<^<^0/&( 
Now  Thru  Oct.  1  You  Pay  Just  $25.46 


PROTECTOR 


From  Synapse  Software 

TTie  planet's  inhabitants  are  endangfifed  bya  malevolent 
alien  ttiat  beanis  ttiem  lo  tiis  ship  aixJ  transports  ttiem  to 
an  active  volcano.  Vou  must  pick  them  up  or>e-t)y-one 
with  your  rescue/atlack  ship  and  transport  them  to 
anothercity  whiledodging  lasers  and  rough  terrain.  Alter 
you  save  as  many  as  possible,  (he  volcano  erupts.  You 
must  then  move  each  person  to  a  voltano-proof  vault  In 
the  mountains!  Gieat  graphics  and  sound  In  this  arcade 
garT>e.  Requires  joystick. 

32K  Tape  or  Disk,  $29.95 

FILE  MANAGER  800 

From  Synapse  Software 

An  extremely  powerful  and  versatile  database 
manager  for  use  in  both  professional  and  personal 
applications.  You  define  the  format  of  the  records  lo 
!»  filed  and  FILE  MANAGER  800  gives  you  full  con- 
trol over  sorting,  searches,  and  retrieval. 
You  can  store  up  to  1000  records  on  each  disk  and 
the  program  wifl  allow  up  to  four  drives.  Access  to 
any  record  takes  less  than  1.5  seconds,  and  most 
commands  can  te  entered  with  self-prompting 
single  key  strokes.  Works  with  Text  Wizard  2.0  to 
make  editing  easier. 

40K  Disk,  S99.95 


FORT 
APOCALYPSE 

From  Synapse  Software 

Tie  Warlords  of  Krattha  have  constructed  a  prison 
deep  inside  Earth-tha  terrifying  FORT  APOCALYPSE. 
All  (hose  who  have  tried  lo  rescue  their  slave/caplives 
have  vafiisiied  without  a  trace.  Now  JCs  your  (urnl  Can 
you  descend  thru  Ihe  Kralthian  disruptor  fields  and 
penetrate  Stie  vast  underground  Vaults  of  Draconis? 
Can  your  Rocket-Copter  fight  off  tlie  Wormlings,  Servo- 
Tank  Interceptors  and  Robo-Choppers?  Multi-player 
game  with  arcade  action;  requires  joysticks. 

32K  Tape  or  Disk,  438*5  •3^f'€/5%! 
Now  Thru  Oct.  1  You  Pay  Just  $25.46 


SLIME 

From  Synapse  by  Mike  Hales 
Large  drops  of  '■Slime"  fall  from  the  sky  onto  your 
ships.  If  ona  drop  hits  your  ship,  it  will  sink.  Use  the 
Iriangular  diverters  to  aim  Slimo  into  buckets  on  the 
sides  of  the  screen,  it  Slime  falls  into  the  ocean,  the 
level  of  the  ocean  rises.  When  Ihe  ocean  reaches  the 
top  of  the  screen,  Ihe  game  is  over,  and  your  score  is 
cateulated.  One-player  gamewilh  excellent  graphics. 
16K  Tape  or  Disk,  S29.95   Requires  loystlck. 


From  Synapse  Software 

Tliere's  trouble  in  Ifie  barnyard,  and  this  machine- 
language,  arcade  game  will  challenge  even  the  most 
experienced  arcade  player.  You  try  lo  help  Ma  Hen  save 
the  eggs  and  chickens  from  the  wily  fox.  The  action  gets 
faster  and  faster  as  eggs  turn  into  chicks,  feathers  fly, 
chickens  squawk,  and  all  bedlam  breaks  loose.  You'll 
really  have  to  think  fast  to  outwit  this  fox. 
Requires  paddies. 
16K  Tape,  $29.95 


NAUTILUS 


From  Synapse  by  Mike  Potter 

Two-player  interaction  combat  game:  the  underwater 
cities  and  (heir  destroyers  against  ihe  helicopters 
and  submarines.  The  helicopters  bomb  the  ships; 
the  subs  fire  torpedoes  at  the  cities  and  surface  lo 
lire  a(  the  destroyers.  The  destroyers  hre  at  the  heli 
copters  and  drop  dep(h  charges  op  the  subs.  They 
can  also  lower  men  into  Ihe  ocean  to  rebuild  cities 
hit  by  torpedoes.  Top  and  bottom  halves  ol  screen 
scroll  separately  for  manimum  field  of  play  Great 
graphics.  Requires  ioysdck. 
16K  Tape  or  Disk,  $29.95 


CENTIPEDE 


From  Atari 

Very  fast  arcade  game  for  the  nimble-flrgered.  The 
green  centipede  Is  streakina  across  the  screen,  try- 
ing to  get  from  the  top  to  the  bollom  row.  If  you're 
fast  enough,  you  can  shoot  it— but  don't  hi!  II  In  the 
wmng  spot.  Gain  points  by  killing  the  spiders  and 
mushrooms,  too.  Requires  joystick 
ROIVI  Cartridge,  542:95  ,^*«'/j^.' 
Now  Thru  Oct.  1  You  Pay  Just  $36.51 


FROGGER 


From  On  LineSystems 

Based  on  arcade  game  Frogger,  Dodge  traffic  and  jump 
the  moving  logs  in  the  stream  to  ge(  home.  Fantastic 
graphics  Requires  joystick. 

16K  Tape  or  32K  Disk,  $34,95 


TEMPLE 
OF  APSH  Al 


From  Automated  S^muEalions 
The  fi/sl  Of  the  DujonQuesI  series,  and  still  one  o(  Ihe 
most  popular.  In  exploring  over  200  rooms  in  the  magical 
fabyrinth,  you  will  encounter  more  than  30  hinds  of 
fearsome  monsters  guarding  over  70  treasures.  Some  of 
the  treasures  wiH  help  you  in  your  quest,  but  you  must 
still  watch  out  for  the  many  monsters  and  Jraps  that 
spring  out  from  the  walls  and  shadows. 

32K  Tape  or  Disk,  $39.95 
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Table  1.  The  Speed  Matrix 
Lines  20  and  30 


Cromemco 
32K  BASIC 


Atari      Atari 
BASIC     uSofi 


BASIC  A  +      Applesoft 
(Atari) 


20A  =  0:B=  12345.6 
30A  =  A  +1.234567 


37.0 


72.6       270. 
(63.6) 


62.9 
(59.3) 


275. 


20  A  =  0:B=  12345.6 
30  A  =  A +1.23456789 


37.0 


72.6       710. 
(63.6) 


62.9 

(59.3) 


350. 


20  A  =  0:B  =  12345.6:C  =  1.234567 
30A  =  A  +  C 


37.0 


20  LONGV ARI ABLEA  =  0  : 

LONGVARIABLEB=  12345.6 

30  LONGVARI  ABLEA  = 

LONGVARIABLEA  + 1.234567 


73.1       56.3 
(64.1) 


63.4 

(59.8) 


50.8 


37.0 


72.6       320. 
(63.6) 


62.9 

(59.3) 


can't  do 


20  LONGVARIABLEA  =  0:  ** 

LONGVARL^BLEB  =  12345.6 

30  LONGVARIABLEA  = 

LONGVARIABLEA  +  1.23456789 

20  LONGVARIABLEA  =  0:  ** 

LONGV  ARIABLEB=  12345.6: 
C=  1.234567 

30  LONGVARIABLEA  = 

LONGVARIABLEA  +  C 


37.0 


72.6       752. 
(63.6) 


62.9 

(59.3) 


can't  do 


37.0 


73.1        106. 
(64.1) 


63.4 
(59.8) 


can't  do 


**  These  tests  made  using  douljlc  precision  variables  in  Cromenuo  BASIC  and 

Atari  Microsoft  BASIC.  Single  precision  times  were  shorter,  l)ut  not  significantly  so. 
0  Times  sho\vii  in  parentheses  are  explained  in  the  text. 


A  + .  and  notiiitig  at  all  to  Cromemco  BASIC. 

.\lso,  I  tried  the  effects  of  combining  lines  30 
and  40  into  a  single  line.  For  example: 

30  A  =  A  +  C:  IFA<BTHEN30 

Tlie  time  savings  vveie  all  in  the  area  of  one  second, 
not  surprisingly,  so  I  have  not  detailed  them  here. 

Bill,  look  at  the  surprises!  Let's  look  at  the 
"ibreigner,"  Cromemco  T2K.  R.ASIC;,  fust.  Xothing 
seems  to  make  a  difference  to  it!  Actually,  I  knew 
that  this  would  happen  before  I  ran  the  tests.  Of  all 
the  B.A.SICs  shown,  Cromemco's  is  the  most  like  a 
compiler.  I  sinijjly  included  it  to  give  you  an  idea 
of  what  a  trulv  [)roperlv  sirtidtned  interpreter 
can  accomplish,  bui  we  nuisi  be  (air  and  admit  thai 
the  language  is  26K  bvtes  in  its  smallest  usable 
incarnation. 

For  you  Atari  BASIC  and  BASIC  A  +  pro- 
grammers, t!ie  happiest  surpri.se  is  perhaps  simply 
finding  out  that  these  languages  do  as  well  as  lliev 
do.  Also,  note  lliat  the  various  j:trogram  changes 
have  only  a  small  effect  on  the  running  times.  So 
you  don't  have  to  be  too  carefid  abom  how  \()u 
write  your  ]n'ograins.  (But  it  is  still  true  that  putting 
subroutines  and  FOR/NEXT  loops  at  the  begitming 
of  a  program  will  make  a  noticeable  speed  differ- 
ence. Don't  feel  too  hiid:  all  Microsoft  BASlCs 


have  this  same  quirk.) 

And  now  to  the  Microsoft  B.ASK's.  Obviously, 
you  pay  a  penally  for  using  constants  in  a  loop. 
Using  double  precision  constants  (1.2Ji45{i7H<»  in 
oin-  examples)  costs  so  iiuicli  that  vou  should  ti  \  to 
avoid  them.  Watch  lor  long  variable  names:  41 
.seconds  to  go  from  a  one-character  name  to 
LONCVARIABI.FA  ?C)uch!  (Actually,  I  also  tried 
three-character  names  and  ftntnd  the  }>enalty  there 
to  be  o\er  seven  seconds.)  And  there  is  a  penalty 
for  having  lots  of  variable  names  in  use.  Hmnnn... 
we  need  lo-use  variable  names  instead  of  constants, 
because  constants  are  so  slow:  but  using  lots  of 
variable  tiames  costs  time  also,  .so... 

I  low  about  the  other  side  of  the  .Microsoft 
coin?  V\'hat  can  we  do  that  will  show  off  the  Micro- 
soft BASIC  speed?  Two  answers:  use  integer  vari- 
ables and  do  some  transcendental  tmicliou  calcula- 
ticnis.  It's  reasonably  oljvious  win  imeger  \ariables 
help:  integer  arithmetic  is  guaranteed  to  take  less 
time  than  floating  point.  But  why  the  iranscenden- 
tals.  if  we  just  showed  that  the  speeds  are  similar? 
Simple.  I  cheated.  I  used  onlv  addition,  wliere  the 
.\iari  BASIC  floating  [joiTU  [)ackage  shows  up 
pretty  good.  But  oh  boy!  Did  we  blow  it  when  it 
comes  to  multipK  !  When  using  SIN,  (X)S,  etc.. 
Atari  Micnxsoft  BASIC  is  ihiee  to  six  times  faster 
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ATARI  SAYS  ITS  FIRST  WORD 

WITH  A  VOICE  BOX  BY  THE  AUEN  GROUP! 


THE  ALIEN  GROUP  has  emerged  from  the  underground,  daring  to  offer 
a  full-featured  speech  synthesis  system  that  is  flexible,  low  in  cost, 
and  needs  no-accessory  devices.  No  Interface,  Cables,  Speaker,     A 
Amp,  or  External  Power  Required!  VOICE  BOX  has  been     ^^ 
designed  and  programmed  by  Atari  users  to  become  the 
integral  voice  of  a  400 or  800  computer.  Simply  plugged  into    i 
the  serial  port,  VOICE  BOX  automatically  routes  all  speech     J 
intothespeakerof  yourtelevision  monitor.  With  the  menu-    ^ 
driven  operating  system  supplied,  you'll  be  creating     fl 
original,   intelligible  speech  within   moments  after     | 
loading  disk  or  cassette.  No  lengthy  or  obscure 
instructions  to  wade  through. 

The  system  includes  a  dictionary  which  translates  typed     ■ 
textintoVOICE  box's  phonetic  language.  The  dictionary  can 
be  expanded  to  include  as  many  as  5,000  words  of  your  own 
custom  vocabulary.  Unlimited  speech  can  be  produced  by 
straightforward  phonetic  definiton  at  any  time,  even  if  the 
dictionary  should  be  full. 

The  speech  routines  can   be  called  from  other  programs  for  any 
purpose  you  can  conceive.  Here  are  a  few  suggested  uses; 


SOUND  EFFECTS 

•  Access  64  phonemes  at  any  of  4  pitch  levels  to  add  filtered, 
;  contoured  sound  to  the  Atari  audio  repertoire. 

GAMES 

•  Program  aliens  to  hiss  threats,  moan  when  destroyed. 

•  Devise  weird,  non-human  tongues  for  dungeon  dwellers. 

•  Insert  cryptic  spoken  clues  in  maze  games. 

COMPUTER  OPERATION 

•  Code  verbal  prompts  and  error  messages  that  command 
attention  and  leave  the  current  display  intact. 

EDUCATION 

•  Gain  an  Introduction  to  the  principles  of  phonetics. 

•  Learn  touch  typing  through  spoken  feedback  from  the 
keyboard. 

In  addition,  the  Random  Sentence  Generator  included  in  the 
operating  system,  which  prints  and  speaks  endlessly 
I  startling,  amusing,  even  poetic  combinations  of  words 

supplied  by  the  user,  helps  teach  school  children  to  identify 
parts  of  speech  and  recognize  a  variety  of  sentence 
structures. 

A  minimum  of  16K  RAM  is  required  by  the  operating  system. 
Eitherdisk  or  cassette  includes  both  16Kand  32K  versions.  Try 
VOICE  BOX  VOICE  BOX  for  up  to  1 0  days,  and  if  it  isn't  the  finest  value 

Speech  Synthesizer  you've  ever  seen   in  a  computer  peripheral,  the  most 

challenging  ond  provocative  addition  you've  ever  made  to 
your  system,  return  it  in  its  original  condition  for  a  full 
refund. 

When  ordering  specify  disk-  or  cassette-based  operati  ng  system,  and  enclose  check  or  money-order  for  $169,  or  state  your 
VISA  or  AAASTERCARD  number.  Send  mail  orders  to:  THE  ALIEN  GROUP  ^^» 

27  West  23rd  Street         ^^.    ^^  telephone  orders  from 

>  Dept.  PT-1  10  AM  1o  6  PAA  New  York  time 

......,..,  .  New  York,  New  York  10010  (212)924-5546 

^^^^^^^    ALSO  AVAILABLE  AT  LEADING  COMPUTER  STORES  THROUGHOUT  THE  WORLD. 

Atori  is  a  registered  trademark  of  Warner  Ojinmunicotions. 
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than  Atari  BASIC!.  Until  now.  But  before  I  explain 
that  "uiuil. "  let  nic  tnakc  a  few  points. 

Microsoft  basic;  is  definitely  capable  of  nioie 
speed  than  Atari  BASIC!,  but  only  if  you  are  very 
,    careful  and  use  lots  of  prograinniing  tricks.  If  von 
are  an  ad\ancc(f  programmer,  thi.s  won't  bother- 
you.  But  I  still  believe,  as  1  did  over  three  years  ago 
\vhen  we  designed  Atari  B.X.SIC'.  iliai  for  most 
people  (and  especially  for  i)eginners  and  hackers 
like  me)  the  ease  of  use  thai  is  the  hallmark  of 
.A.tari  BASK!  makes  it  a  real  stanclout.  But  of  cour^sc 
I'ru  not  the  perfect,  objective  judge.  So  try  all  of 
the  BASIC^s,  if  your  budget  can  afford  it,  and 
judge  for-  yoinself. 

Fast,  Foster,  Fastest 

This  section  will  explain  that  "until  now"  that  I 
wrote  in  the  next  to  last  paragiaph.  As  I  said,  we 
(OSS  and  predecessors)  blew  il  when  il  came  to 
iin|)lernt'rrting  lire  nniliiplv  algorithm,  and  as  a 
result  the  transcendental  routines  take  long  enough 
for  yoii  to  go  out  and  gel  a  cup  of  coffee.  But... 

\cwcll  Industries  (alias  Wes  Newell)  of  33  10 
Nottingham,  Piano,  Texas  (75074)  has  introduced 
the  Faslckip.  Actually,  the  Fastchip  is  a  ROM  which 
replaces  the  OS  Floating  Point  ROM  in  an  Atari 
400  or  800.  iVIajor  portions  of  the  2K  bytes  of 
ROM  have  been  chairged,  resirhing  in  several 
s|)eed  and/or  accunKV  improveriietrts.  The  biggest 
changes  were  lo  the  mulliplicalion  (ta  da!)  routiire 
aird  Hoating-poirrl  to  integer  conversion  (which  is 
used  all  the  lime,  bv  (UTfO,  POKE.  SE TCX")l,OR. 
XIO,  OPEN,  and  nrany,  many  other  statements 
and  functions). 

I  havesai{l  that  I  will  not  normally  review 
software,  but  I  think  the  Faslcliip  deserves  an  ex- 
ception to  this  rule  on  two  points:  it  can  he  consid- 
ered haiclware.  and  il  is  a  must  for- anyone  con- 
templating heavv  math  usage  with  an  .'\tari.  Just  as 
an  example,  note  the  times  in  parentheses  in  Fable 
I.  These  times  are  those  recorded  with  a  Fas/chip 
installed.  And  this  in  a  benchmark  which  does  not 
make  heavy  use  of /'V/.s/r/////,v  best  features! 

Newell  Irrdirsiries  has  (lonesome  fairly  com- 
plete timings  ol  ihe  various  i-outines,  so  I  won't 
belabor  that  point  here.  I  will,  however,  include  my 
own  small  benchmark  program,  just  to  give  you  an 
idea  of  the  improvements  available. 

As  you  will  note,  I  have  included  the  Microsoft 
timings,  also.  Cjuite  frartkly.  comparing  Micr-osoft 
with  Atari  BASIC  in  this  benchmark  is  almo.st  as 
ludicrous  as  the  reverse  comparisons  in  Table  1 . 
Which  perhaps  says  a  lot  af)out  how  worthwhile 
benchmark  programs  irally  are. 

Anyway,  note  that  using  the  Fastchip  brings 
the  Atari  BASIC  timings  within  striking  range  of 
the  Microsoft  timings.  A  most  respectalile  perform- 


Table  2.  Transcendental  Timings 


line  30 

Atari 
Microsoft 

Atari 
BASIC 

Atari  BASIC 
with  Fastchip 

30J==ABS(I) 

1.15 

1.53 

1.48 

30J  =  SIN(I) 

6.85 

25.3 

10.9 

30J  =  EXP(I) 

6.75 

33.7 

9.93 

30J  =  ri 

12.4 

74.0 

20.8 

10  <start  timer> 

20  FOR  I  =  0  TO  6.3  STEP  0.02 

30  J  =  <a  function  of  I. ...see  table> 

40  NEXT  1 

50  <print  elapsed  time> 

(program  used  with  Table  2) 


ance  wlien  you  consider  that  the  .Atari  BASIC 
routines  use  six  byte  floating  point  while  Microsoft 
uses  a  ibui"  l>\lc  floating  poirii.  IncidenialK ,  ihe 
B.'XSIC;  AH-  timings  were  all  only  a  small  Iraciroti 
of  a  .second  faster  than  the  Atari  BASIC  limes 
hete,  so  I  on"ritted  them. 

Enough  liard  work.  On  with  the  games! 

BOING ...  Part  2 

I.asl  nionlh.  we  started  with  a  simple  piogratrr  lo 
bounce  a  ball  around  in  a  fiox.  We  noted  .some 
pr-oi)lems  having  to  do  with  boinrcing  fasl  balls 
against  a  wall  wlien  the  "clock"  is  slow;  either  the 
ball  hits  the  wall  "invisibly"  or  the  bounce  has  to 
look  strange.  4  his  month,  we  will  exierifl  that 
pr-ograni  into  a  real  game  and  present  an  alternative 
method  of  moving  the  ball. 

II  \()ii  did  t\pe  in  last  month's  pi-ogram,  you 
might  ir-y  ciianging  it  so  thai  you  assigir  XMOV4*', 
aird  YMOVE  instead  of  having  the  pi-ogram  ]}ick 
random  directions.  I  would  suggest  thai  von  try 
values  of  0,  0..^,  1.0.  and  2.0  in  various  combinations. 
If  you  choo.se  XMOVE=  1  and  YMOV4:  =  0..f),  you 
will  aci()m|)lish  r-oughly  what  this  morilli's  program 
will  use.  Note,  though,  tliat  the  ball  appears  lo  jerk 
aci-oss  the  .scteen  in  strange  directions.  If  you  slow 
down  the  movement  loop  (put  a  delay  in  it),  you 
will  see  that  tiic  ball  really  does  go  in  as  siraight  a 
line  as  it  can  (given  the  coarseness  of  the  dis|4ay  we 
chose.  Craphics  3).  Fhejerkirress  is  simply  an 
optical  illusion,  as  far  as  I  can  tell,  due  to  your  eye 
expecting  a  certain  movement  and  then  being 
fooled. 

The  solution?  Really,  with  finite  pixel  posi- 
tioning, there  is  none.  But  you  can  greatly  improve 
the  situation  by  using  a  higher  resolution  grajjhics 
mode  while  retaining  a  relatively  large  ball:  the 
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The  Programmer's  Institute's  magnetic  magazines  will  entertain,  educate,  and  challenge  you. 

Each  issue  features  ready-to-load  programs  ranging  from  games,  adventures,  home  apphcations,  and  utilities  to 
personal  finance,  educational,  and  our  "unique"  teaching  programs.  Our  magazines  include  fully  listabte 
programs,  a  newsletter  containing  descriptions  and  instructions  for  all  programs,  and  notes  on  programming 
techniques  used. 

Subscription  price  for  cassette  is  $50  per  year,  $30  per  'A  year  and  $10  for  a  trial  issue. 
For  diskette  $75  per  year,  $45  per  'A  year  and  $15  for  a  trial  issue.  .  .  .  Don  V  miss  another  issue! 


"Received  my  first  copy  .  .  .  iY'j  great,'  Please 
rush  to  me  one  of  each  back  issue,  so  fit  have 
a  complete  set. "  R.G.,  Chicago,  IL 


"A'or  only  are  the  games  fun  and  the  applications 

useful,  but  the  quality  of  the  programs  is  exceUenl.  " 

S.P.,  Midwest  Computer  .Software  Sale.'v 


'  '(Your  magazine)  is  everything  I  expected 
and  more.'"  P.L.,  Durand,  MI 
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ainnici's  hislitutc 
,;,.;'  ha-,  designed  a  series  of  pro 
y  (-riinis  v-hich  examine  ihc 
innovative  u<.c  of  BASIC 
commands.  By  exploring  [he 
fundamcnials  of  conipuicr  programming.  The  Prog,ranimer's  Program 
provides  a  valuable  siippk'mcni  lo  ihc  BASIC  manual. 

[iach  iCL'hniquc  is  explained  m  dfrplh,  ilien  graphically  displayed, 
enabling  you  lo  |uiin  a  bciicr  understanding  of  programming  concepis. 
Sijch  method',  as  mulliple  loups,  stacks,  qucueji,  griphicx.  g^mt 
pniariiiinniinp,  scirlv,  Irrcs.  h^iolcan  T^tftc.  and  mcmjir^  savers  arc  ev- 
pkucd,  itial^illg  pio^iaiiijiiiii^  lasVi  ivisTcr  andTiiorJ  rrniiicni. 

The  PrdKratnmer's  I*ruiiruni  is  ideal  for  anyune  who  ha^  ever 
been  Irusiraied  by  the  manuals!  (S50  ca&vtie,  S55  diskette). 


FREE  OFFER! 


Order  both  [he  Programmer's  Program  and 
I  year's  subscripliun,  and  ihe  Itital  irosl  i^ 
only  S75  casselle,  SIOO  diskeile.  You  will 
receive  our  Haunlrd  Hiiuw  Adventure  IN. 95) 
ABSOl.UTF.I.V  FRF.I.  wiiti  any  ^7^  order. 
Offer  expires  .Scp:c[iiK'J  }0.  ]*^S2, 


FHKK  CATA[.(H;  III'DN  KFyUKS  I 

l>eaEer  Inquiries  Invited 
All.  SOFTWARF  RKOLIKt^S  I6K 


PROGRAMMER'S  INSTITUTE 

a  division  of  KUTURKHOLISL 

P.O.  BOX  3191,  DLPT.  1-C 
CHAPEL  HILL,  NC  27514 
MaslerCard/VISA  Welcome 
10  AM  -  9  PM,  Mon  -  Sal 

.S'ci'  \our  local  di'uh'r  or  order  dirett 

1-919-489-2198 

AiJ(J  SJ  j)osla^i'  uiti!  HunOUn^  lo  till  drc/iw. 


Beat  the  clock!     Outsmart  your  friends! 


^^ZfHK 


Ihc  higli-s[)ft'(i  di(  tionary  game 

Ai  lasl.  an  i"(Un  jtional  ^jmi'  that's  rcallyfun  lo  plav'  ^ou 
^Uirl  cat  h  turn  witli  ii  wortl,  f>  dtMinilions,  and  a  tounlcr 
set  to  bl)()  points.  As  time  passes  Itii-  poults  tit  k  awav-  I  hv 
sooner  you  |)i(k  the  correct  definition,  the  more  points 
you  tjel.  but  the  sooner  you  ^uess  wfonj;.  the  more  points 
yon  lose 

J  levels  of  pliiy  on  one  disk: 
•  Beginner  (ages  9-14)   •  Regular*  Challenge 
2000  words  and  definitions 
$24.95 

ATARI:   K'K        disk        HASK" 
APPLt:  .!Hk        disk        Al'I'llSIJir 


YOU  CAN  PLAY  3  NEW  GAMES 

WITH  YOUR 
DISKETTE: 


the  next  disk  in  the  WORDRACE  Syslem.  Use 
.ilong  with  your  WORDRACE  disk  to  play: 

•  CLAIM  TO  FAME  K.dO  l.mious  people  >n  hmory) 

•  SPORTS  DERBY  ihnO  [nrn-s  ol  sjioHs  lrivi.lJ 

•  Plus  more  vocabulary  words 

$19.95 

Kctrijite'.  WORDRACE  disk 


Atlmil  r!:  you've  f  urseti  oiil  your  computer. 

LverYprot;r.immerdoes  it  eventually.      Ever  wonder  how  it  would  reply? 


Try  ABUSE 

The  insult  progrann. 

•  lunny  •  Unpredit  table  •  Interadtve 

•  C.uardnleed  to  call  yt)U  something 
you've  never  been  tailed  beforel 

$19.95 


ATARI:  .4IIK 
APPLE:  ^HK 


di-.k 
disk 


HAS  It 
Al'I'ltSOl  I 


Av.iti.ilitf  .11  yoiif  (  omfiiilcr  slfjrr  cm  dir*Ml  from  l3f.)N'T  ASK 
im  iuili'  SJ  in*  'JiiipfiinH  hj(  i',n  h  fKonLtm  'CtUI   ff".i(l<'nls  ddrf  6"..  tdx) 

•M.\KI  <-  .1  lurii-mAlik  ol  AlARi  IS( 

.M'l'll   .111(1  M'l'llSOIl  .1.1.  l.,,Hi-in,ilkwil  .\r>lMl   ("OMl'liIlK  1S( 
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LOS  ANCiLLLS,  CALII.    90064 
Dealer  inquiries  welcome       (21  i)  197-8f!n 

ORIGINAL  SOFTWARE  FOR  THE  ATARI  400/800  AND  THE  APPLE  11/11+  FROM  DON'T  ASK 
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jumps  in  the  higher  resolution  mode  are  small  in 
comparison  to  the  ball  and  so  are  not  perceived  as 
readily.  With  an  Atari,  the  easiest  way  to  accomplish 
this  is  with  Player/Missile  Graphics;  but  I  will  not 
delve  into  that  in  this  series  of  articles  since  the 
subject  has  been  covered  so  thoroughlv  and  well 
elsewhere.  Rather,  the  intent  of  these  articles  is 
simply  to  t^ive  beginners  to  graphics  and/or  as- 
sembly language  a  start  in  converting  ideas  I'rom 
paper  to  BASIC  to  assembler. 

This  month,  though,  there  simplv  isn't  room 
or  time  to  siiow  and  explain  both  the  B.\SIC  pro- 
gram and  its  assembly  language  counterpart.  So 
the  assemblv  language  version  will  wait  for  next 
moiuli,  bill  I  ]jromise  that  it  will  be  as  closely  related 
to  this  month's  BASIC  as  last  month's  pair  of  pro- 
grams were  interrclated. 

By  the  wa\',  (or  those  ol  vou  whcj  simph'  want 
to  play  the  game,  just  type  it  in  as  carel'ully  as  pos- 
sible. Then  simply  RL'X  it  lor  a  two  player  Table 
Tennis-like  game,  using  joysticks  {not  paddles  - 
and,  by  the  way,  you  must  hold  the  joysticks  turned 
90  degrees  left  from  normal  position).  For  a  one 
player"  game  (not  exciting,  but  a  good  demo),  hold 
down  the  START  key  as  you  hit  Uie  RE  lURN  key 
after  typing  RUN.  And  thtis  we  start  a  skeletal 
explanation  of  how  this  program  works. 

What  Makes  BOING  Ping? 

First,  note  tiiat  \P(x)  and  SCORE(x)  are  simply  the 
Y  (vertical)  paddle  position  of  player  "x"  and  a 
count  of  that  same  plaver's  misses  (x  is  0  or  1 ,  only). 
SINCil.E  is  a  flag  set  by  examining  the  console 
switches  which  creates  eithei-  a  two  player  or  one 
])laver  game.  L.\Sf  VV  IN  is  a  -I  or  +  1  flag  which 
indicates  who  scored  the  last  point  (we  initialize  it 
randomly). 

.'\t  line  'JOOO.  the  real  work  begins.  In  Crajjliics 
mode  3,  we  draw  lop  and  bottom  boundaries  and 
left  and  right  paddies  and  print  the  current  score. 
If  this  is  a  single  person  game,  we  overlay  the  right 
paddle  with  another  wall.  Also,  in  line  2060,  we 
initialize  each  player's  paddle  position  to  10,  smack 
in  the  middle  oleacli  side.  Fhe  ball  is  also  initiali/ed 
somewhere  in  the  middle  of  the  .screen  and  given  a 
starting  shove. 

At  lines  2(500  and  2700,  we  use  my  trick  for 
reading  the  left  and  right  joy.stick  positions  (this  is 
the  reason  for  turning  the  paddles),  and  we  skip 
moving  the  paddle  if  the  joystick  is  centered  (anfl 
we  never  move  the  right  paddle  in  a  SINGLES 
game).  The  method  of  moving  a  paddle  is  sheer 
simplicity:  since  each  paddle  is  three  units  high,  we 
era.se  the  pixel  on  one  end  and  create  a  new  one  on 
the  other  end.  Presto,  the  paddle  is  moved.  Oh, 
yes,  we  update  YP(x). 

Then,  at  line  3000,  we  start  moving  the  ball. 


This  is  pretty  much  like  last  month,  except  that  the 
XMOVE  is  alwavs  plus  or  minus  one  while  the 
YMOVE  is  -1,  -().').  0.  +{).'>,  or  -f  1.  Note  dial  if  the 
ball  won't  hit  something  on  its  next  move,  it  is 
because  ii  will  mi.ssa  paddle,  so  .someone  (HFFP) 
will  lose  a  point. 

But  if  the  bait  is  hit  by  a  paddle,  its  YMOVE- 
metu  is  not  determined  In  simjjie  i  ellection.  Rather, 
if  ihe  ball  hils  theceuter  of  a  paddle,  ii  is  rellectcd 
straight  across  the  playing  field  (with  YMC)VE  =  ()). 
If  it  hits  directlv  on  either  side  of  cenler,  it  returns 
at  a  slight  angle  (^'MOVE  =  -0.5  or  +0.5).  But  if  it 
just  barely  hits  the  edge  of  the  paddle,  it  rebounds 
ai  a  saiisfac  lorilv  naslv  angle  (\'M()VE=  -1  or 
+  I).  All  ihisisdone  in  line  30S0. 

Finally,  the  "LOSE"  and  "SCORE"  routines 
arc  fairlv  simple.  Wc  foice  the  ball  to  continue  its 
flighl  lor  two  more  steps  and  ihen  make  a  nast\' 
noi.se  and  a  simple  but  ilashv  disi)lay.  We  award  a 
hil  point  as  ajjprop:  iate  and  figure  out  who 
LASfWlN  shouldbe. 

This  is  not  a  .sophisticated  game.  It  is  Not  in- 
tended lo  awe  \ou  with  ihe  power  and  llexibility  of 
llu'  Atari  compiiU'r.  It  is  iiiUMided  lo  be  a  simple 
enough  game  thai  most  of  you  will  be  able  to  follow 
its  logic.  And  ii  ( eriainlv  is  intenfled  lo  be  easily 
translatetl  to  assembly  language.  But  that's  next 
month. 


1000  REM  ***  STARTUP  THE  GAME  **** 

1010  DIM  YP  (1) ,SC0RE(1) :SCORE(0) =0:SCORE(1)=0 

1020  SINGLE= (PEEK (53279) <>7) 

1100  LASTWIN=1:IF  RND  (0)>=0.5  THEN  LASTWIN=-LA 

STWIN 
2000  REM  ***  PREPARE  FOR  A  SERVE  *** 
2010  GRAPHICS  3:  COLOR  2:  PLOT  0,0:DHAWTO  39,0 
2020  PLOT  0,19:DRAWTO  39,19 
2030  PRINT  :PRINT  SCORE ( 1 ),, SCORE ( 0 ): PRINT  " 

SCORE"; 
2035  IF  SCOHE(0)>20  OR  SCORE(1}>20  THEN  END 
2040  COLOR  3  :PLOT  0,9:DRAWTO  0,11:PLOT  39,9:DR 

AWTO  39,11 
2050  IF  SINGLE  THEN  COLOR  2:PL0T  39,0:DRAWTO  39 

,19 
2060  YP(0)=10:YP(1)=10:REH  VERTICAL  POSITION 
2070  IF  SINGLE  THEN  LASTWIN=1 
2100  REM  SET  UP  BALL 
2110  XMOVE=LASTWIN:YMOVE=INT(3*RND(0) )--l:Y=INT 

( 12*RND(0) )+4 
2120  YNEW=Y:X=19-5*XMOVE;XNEW=X 
2500  REM  ***  MAIN  PLAYING  LOOP  *** 
2510  REM 

2520  REM  1.  CHECK  AND  MOVE  PADDLES 
2530  REM  2.  SHOW  NEW  BALL  POSITION 
2540  REM  3.  CHECK  FOR  COLLISIONS,  ETC, 
2550  REM 

2590  REM  ***  FIRST  CHECK  AND  MOVE  PADDLES 
2600  V0=PTRIG(0)-PTRIG (1) :IF  NOT  V0  THEN  2700 
2610  VP0=YP(0)-V0:IF  VP0<2  OR  VP0>17  THEN  2700 
2620  COLOR  0:PLOT  0 , YP ( 0) +V0 :COLOR  3;PL0T  0,VP0 

-V0:YP(0)=VP0 
2700  V1=PTRIG(2)-PTRIG (3) : IF  SINGLE  OR  V1=0  THE 

N  3000 
2710  VP1=YP(1)-V1:IF  VPK2  OH  VP1>17  THEN  3000 
2720  COLOR  0:PLOT  39 ,YP (1 ) +V1 : COLOR  3:PL0T  39, V 


You've  invested  a  lot  of  time  and  money  into  your  computer  . 
It's  time  that  investment  paid  off! 


THE     COLOR     ACCOUNTANT 


The  Programmer's  Institute  introduces  THK  COLOR  ACCOUNTANT,  ihe  only  complete  personal  financial  package 
specifically  designed  for  the  Aiari  400/800  computer.  This  unique  package  includes: 


1.  Complete  Checkbook  Maintenance 

2.  Chart  of  Accounts  Maintenance 

3.  Income/Expense  Accounts 

4.  Net  Worth  Statement 


5.  Payments/Appointments  Calendar 

6.  Color  Graph  Design  Package 
(graphs  any  files) 

7.  Siock  Market  Analysis 


8.  Home  Budget  Analysis 

9.  Schedule  1040  (Long  Form) 

10.  Decision  Maker 

11.  Mailing  List 


After  the  initial  setup,  THE  COLOR  ACCOUNTANT  requires  less 
than  an  hour  of  data  input  each  month. 

The  checkbook  maintenance  program  is  the  key  to  the  entire 
package.  Once  your  checkbook  is  balanced,  the  checkbook  suinmary  file 
will  automalically  update  the  home  budget  analysis,  net  worth,  and  in- 
come/expense statements.  You  can  then  graph  any  file,  record  bills  and 
appointments,  make  decisions,  print  a  mailing  list,  analyze  various 
accounts  or  slocks,  and  even  calculate  taxes. 

All  programs  arc  menu-driven  and  allow  add/changc/delele.  Each 
file  and  statement  can  be  listed  to  screen  or  printer,  and  saved  to  cassette 
or  diskette. 

THK  COLOR  ACCOUNTANT  also  comes  with  40  pages  of 
docutTicniation  thai  leads  you  slep-by-slcp  through  the  enlire  package. 
The  Atari  400/800  reciuiros  24K  for  cassette  and  32K  diskette  for  this 
package. 

(S75  cassette,  S80  diskelle). 


FREE  OFFER! 

Order  before  Sept.  30,  1982  and  you  will  receive 
ABSOLUTELY  FREE  Itemized  Deductions 
(Schedule  A)  and  Income  Averaging  (Schedule  G). 


PROGRAMMER'S  INSTITUTE 

a  (livision  of  FLTUHKHOUSK 
P.O.  BOX  .1191,  L>liPT.  1-C 
CHAPEL  HILL,  NC  27514 
MasterCard/Visa  Welcome 
10  AM  -  9  PM,  Mon  -  Sat 

,V(T  ynuf  iiKii!  dvtlU'r  i>r  iirih-r  ihri'vl 

1-919-489-2198 

Aiiif  S2  /}i}s{ii}it'  and  ha/ullin^  to  all  urilvrs. 


Tara 

Computer  Products 


lilllikilililil 


ft 


Tar;i  Clompulcr  F'roclucts 
,'i()fH  .Soiiihut'sK'iii  Bh(l. 
Orchard  Park,  NY  14127 
(71())(jf)2-7'il9 


Tar;i  Computer  I'rodurl.s 
2  Rnhort  -Speck  Pku-\-..  Suite 
Mississaiiga,  Oiilarin 
t:aiiadaL47  IHH 
(41(1)273-6820 


Introductory 
Offer  ^^^^00 


I  .")<)() 


PUT  AN  KNl)  rO  YOUR 

M  K  M  ( )  R  Y  K  X  P  A  N  S I  ON 

PROBLEMS! 

With  the  only  logical  choice  for  48K 
memory  expansion  of  the  Atari  400. 
Upjrradc  with  the  new  Tara  (!t)ni]iittcf 
48 K.  RAM  (arc!  lor  the  400. 
Fcatuix's: 

•  Eas\-  installaliott. 

•  Cooler,  Ics.s  jjower  Imiiffry  o]>ei  atioii 
ctjinjjared  to  .slatuiaid  1  tiK  or  32K 
prockuls. 

•  Uses  staie-()t-ihe-art  64K  Dynamic 
RAMs. 

•  Lxteiicls  too  iiseahlc  mcmorv  to  4SK. 

•  Allow.s  higher  perrt;rniaiu"e  800  soft- 
ware to  be  run  on  your  400. 

•  Quality  construction  with  gold  edge 
connector. 

•  Allows  for  disk  opciation. 

Increase  the  periorniant  e  <>1  your 
personal  sysietn  eiriciently  and  ccr)no- 
niically  with  the  new  Tara  Computer 
!8K  R;'\.M  card.  .Available  direct  from 
Tara  C^ompiUci'  or  from  .select  dealers. 


I't.L'.S 
SlIIPPtNC, 


(Healers'  IiK|uiries  Welcome). 


NEW  FOR  ATARI 


3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 

3090 
3100 
3200 
3290 
4000 
4010 
4020 
4030 
4040 
4050 
4130 
4140 


P1-V1:YPC1)=VP1 

HEM  ***  BALL  CONTROL  *** 

COLOR  0:PLOT  X,Y 

COLOR  1:PL0T  XNEW,YNEW 

X=XNEW:Y=YNEW 

XNEW=XNEW+XMOVE : YNEW= YNEW+ YMOVE 

IF  XNEW08  AND  XNEW>1  THEN  3200 

HITP=(XNEW>20) :XHIT=39*HITP 

IF  SINGLE  THEN  IF  HITP  THEN  3100 

YMSAVE=YMOVE:YNEW=INT(YNEW) : YM0VE= (YNEW-YP 
(HITP})/2 

IF  ABS ( YMOVE) >1  THEN  GOTO  4000 

XMOVE=-XMOVE 

IF  YNEW=1  OR  YNEW=18  THEN  YMOVE=-YHOVE 

GOTO  2600 


*** 


REM 
COLOR 
COLOR  1; 
FOR  1=1 
COLOR 
COLOR  2; 


ROUTINE 


THE  'LOSE' 
:PLOT  X,Y 
:PLOT  XNEW,YNEW 
TO  10:NEXT  I 
;PLOT  XNEW,YNEW 
:PLOT  XNEW+XMOVE,YNEW+VMSAVE 
SOUND0,132,12,12:POKE  20,0 
SETCOLOR  1,0,PEEK (20) *4:IF  PEEK 
EN  4140 
4150  SOUND  0,0,0,0 

REM  ***  SCORE  IT  *** 

SCORE ( HITP) =SCORE ( HITP) +1 

LASTWIN=1:IF  HITP  THEN  LASTWIN=-LASLTWIN 

GOTO  2000  ( 


(SU)  <;32  yn 


4200 
4210 
4220 
4990 


COMPUTE!  The  Resource, 


MMG  MICRO  SOFTWARE 


• GAMES • 

CHOMPER  -  All  machine  language  arcade  game.  One  of  ihe  only 
computer  games  with  intelligent  rrronsters.  Destined  to  become  a  classic 

Requires  16K,  I  Joystick     Disk  or  Cassette $29.95 

ASTEROID  MINERS  -  Race  against  time'  Your  mission  is  to  mine  all 
thie  asteroids  before  time  runs  out    BASIC  and  machine  language. 

Requires  16K.  1  Joystick     Disk  or  Casselle S29.95 

* —NECESSITIES"" 

DiSK  COMMANDER  -  Just  save  this  program  on  your  BASIC  disks 
and  it  Will  auloboot  and  automatically  list  all  progratns  Irom  the  disk  into 
your  screen,  Simply  run  any  program  by  typing  in  a  number 

Requires  16K.  Disk  Only   S24.95 

BASIC  COMMANDER  -  This  all  machine  language  program  is  an 
absolute  requirement  for  ATARI  BASIC  programmers.  Single  keystroke 
DOS  and  BASIC  commands,  plus.  AUTONUMBER,  RENUMBER, 
BLOCKDELETE  and  much  more! 

Requires  16K,  Disk  Only   $34.95 

RAM  TEST  -  The  most  thorough  and  fastest  memory  lest  auailohle  for 
the  ATARI,  This  ail  machine  language  program  lakes  4  min.  to  lest  4BK. 
It's  the  only  program  that  tests  the  cartridge  area  of  RAM.  Good  tor  new 
400/800  coinputer  owners  and  for  testing  new  RAM  boards. 

Requires  8K     Disk  or  Cassette $24.95 

........  BUSINESS/HOME*'*""'* 

MAILING  LIST  -  Extremely  fast  BASIC  and  machine  language 
program  Each  data  disk  holds  over  500  fifes.  Sort  on  any  of  5  fiefds  at 
machine  language  speed.  Use  any  size  labels  or  envefopes. 

Requires  48K,  Disk  Onfy   $39.95 

Please  send  check  or  money  order  to: 
MMG  MICRO  SOFTWARE 

P.O.  Box  131  •  Marlboro,  NJ  07746 
or  caj]  <201)  583-4362  for  MasterCard,  Visa  or  C.O.D. 

E Deafer  and  Distributor  fnquiries  Directed  Exclusn^ely  To: 
ProWarc  Systems 
(201)  565-5007 


ATARI  I 


■il  li.idein.irk  i>i  ATARI,  Uv: 


LOADING 


SOMEDAY     I'M    GOING 
THIS    CASSETTE     WITH    A 


TO    REPLACE 
DISC      DRIVE 
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PET  Autoload 


Lou  CorgJIe  and  Richard  Mansfield 


"Autoload"  {or  SO-colunm  PETs  allows  you  to 
easily  LOAD  and  RUN  any  program  from  disk 
drive  zero.  You  put  the  directory  on  screen  and 
then  move  the  cursor  to  the  line  which  lists  the 
target  program.  Hit  the  backslash  kev  "X  "  and  the 
program  boots  into  (he  computer  and  takes  control. 

The  cmsor  need  not  be  in  ihe  first  position  on  a 
line;  it  can  be  anywhere. 

The  routine  is  tinned  on  (or  oft)  by  a  SYS  634. 

I  lie  only  potential  problem  would  be  inadvertently 
I.OADinga  program  whicii  overwrites  the  second 
cassette  buffer.  While  Autoload  is  armed,  all  oulpnl 
to  the  screen  jumps  through  the  code  at  $0287.  II 
this  is  overwritten,  there  will  be  trouble.  Orherwi.se, 
this  toutinc  might  be  handv  to  place,  for  examjile, 
at  (he  beginning  of  a  disk  of  game  ]>i"ogiams.  Ii 
woultl  lacilitate  eas\'  selections. 

.Autoload  inakes  use  of  the  vector  at  SEB,  SEC", 
whicli  can  intet  cept  characters  on  the  way  to  the 
screen.  Tliis  is  an  aspect  of  the  newer  C^ommodore 
machines  which  |)erha]js  deserves  further  exj^lora- 
tion.  t  he  disassembly  {I'rogram  2)  illustrates  how 
all  characters  typed  aie  first  examined  by  the 
routine  starting  at  .S02S7.  At  S027A.  the  contents 
of  .SEIi  and  SEC^  are  toggled  to  alicrnalively  point 
to  S()287  or  hack  lo  llie  normal  .$E2()C.  'Ehe  routine 
in  B.VSIC;  RO.M  which  handles  oiuput  to  the  screen 
passes  through  SE2()*)  which  is  an  indirect  JMP 
down  to  lOOEB.  Xormally.  it  bounces  right  back  lo 
.'SF.20(-  because  this  veclor  at  ,|EI5  is  loaded  with 
$E20(!  dining  initiali/alion. 

With  the  oulpnl  to  the  screen  flowing  ihrough 
$0287,  a  (juick  tesi  of  $1)9  reveals  whether  or  not 
the  backslash  key  is  being  j:)resscd.  if  it  is.  the 
keyboard  buffer  is  loatled  with  the  characters 
whit  li  will  cause  an  atiiomalic  1,0.\D/RUN.  Since 
f^O.Vi)  itself  reiurns  llASIC  lo  a  warm  start  condi- 
tion, the  RUN  mu.st  be  pushed  into  the  kcvboarfl 
iMiffcr.  It  would  not  smvive  EO.\D  if  printed  to 
the  screen  on  the  same  line  as  [,0.\D. 

In  acfdilion  to  this  apjjlicatioii,  the  concept  of 
pre-screen  interceplion  tould  solve  a  varielv  of 
other  programming  proljlems.  For  example,  you 
could  assign  certain  keys  to  transmit  special  cliarac- 
icrs  to  a  printer.  Or  a  LIS  Ting  could  be  sent  to  the 
[>rintet,  spelling  out  cursor  characters,  in  the 
fasliion  of  COMPUTEI's  listing  conventions.  In 
ellect,  this  technique  gives  you  real  control  over 
the  ke\board. 


Program  1:  Autoload 


21:BYTE 
TE) :POK 


=N-634 
EN,CODE( 


=12ANDPEEK (236; 


100  DIMCODE{87) 
110  FORN=634T07 
120  READCODE(BY 
130  NEXT 
140  IFPEEK(235) 

SYS634 
150  DIRECTORY 

200  DATA165,235,73,1 39,133,235 
210  DATA73, 224, 133, 236, 96,165, 
220  DATA127,201,92,208,64,169, 
230  DATA111,2,141,115,2,169,14 
240  DATA112,2,169,82,141,113,2 
250  DATA213,141,114,2,169,5,13 
260  DATA165,217,201,92,208,4,1 
270  DATA133, 158, 169, 1,133, 198, 
280  DATA32,210,255,169,204,32, 
290  DATA169,32,32,210,255,169, 
300  DATA198,169,58,133,217,76, 


BYTE) 
=226THEN 


,165,236 

217,41 

13,141 

7,141 

,169 

3,158 

69,1 

169,68 

210,255 

24,133 

12,226 


Program  2:  Autoload  Disas.sembly 


027A 

A5 

EB 

LDA 

SEB 

027C 

49 

SB 

EOR 

#$8B 

027E 

85 

EB 

STA 

$EB 

0280 

A5 

EC 

LDA 

$EC 

0282 

49 

E0 

EOR 

#$E0 

0284 

85 

EC 

STA 

$EC 

0286 

60 

RTS 

0287 

A5 

D9 

LDA 

$D9 

0289 

29 

7F 

AND 

#S7F 

028B 

C9 

5C 

CMP 

#$5C 

028D 

D0 

36 

BNE 

$02C5 

028F 

A9 

0D 

LDA 

#$0D 

0291 

8D 

6F 

02 

STA 

$026F 

0294 

8D 

73 

02 

STA 

$0273 

0297 

A9 

93 

LDA 

#$93 

0299 

8D 

70 

02 

STA 

$0270 

029C 

A9 

52 

LDA 

#$52 

029E 

8D 

71 

02 

STA 

$0271 

02A1 

A9 

D5 

LDA 

#$D5 

02A3 

8D 

72 

02 

STA 

$0272 

02A6 

A9 

05 

LDA 

#$05 

02A8 

85 

9E 

STA 

$9E 

0  2AA 

A9 

01 

LDA 

#$01 

0  2AC 

85 

C6 

STA 

$C6 

02AE 

A9 

44 

LDA 

#$44 

02B0 

20 

D2 

FF 

JSR 

$FFD2 

02B3 

A9 

CC 

LDA 

#$CC 

02B5 

20 

D2 

FF 

JSR 

$FFD2 

02B8 

A9 

20 

LDA 

#$20 

02BA 

20 

D2 

FF 

JSR 

$FFD2 

02BD 

A9 

18 

LDA 

#$18 

02BF 

85 

C6 

STA 

$C6 

02C1 

A9 

3A 

LDA 

#$3A 

02C3 

85 

D9 

STA 

$D9 

02C5 

4C 

0C 

E2 

JMP 

$E20C 
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There  are  limes  when  you'll  want  to  process  other  kinds  of 

disk  files  besides  Text  pies.  The  leelniiqiie  is  il  lust  rated 
loitli  fi  useful  cross-reference  program  which  shows  where 
and  how  often  variables  are  used  iu  a  BASIC  program. 

Process  Any 
Apple  Disk  File 


Keith  Falkner 
Venice,  FL 


Apple's  Di.sk  Operalint>  Syslcni  rccotitii/.cs  (bur 
ivpt's  ol  [lies;  .Applesoft,  liucger,  BiiKuv,  and 
Tcxl.  Whrn  ihe  DOS  command  CA  I  ALOG  is 
entered,  ihe  names  of  all  files  on  tlic  disk  are  dis- 
played, and  ihe  type  of  each  file  is  indicated  by  a 
letter  A,  I.  B,  or  T.  A-files  aie  of  coin  se  Applesoll 
progiams  and  are  stored  by  the  DOS  connnand: 
SAVK  progranmame.  Similariv,  I-fiies  are  })ro- 
granis  in  Integer  BASIG.  B-fiies  are  merely  copies 
of  mciTiory  otito  disk,  althougli  they  are  often 
machine-language  programs  or  subprograms.  T- 
files  are  the  only  genuine  data  (lies,  and  these  have 
invariably  been  written  by  prtjgrams. 

Apple  DOS  contains  a  very  sensible  restriction: 
a  program  may  OPEN  only  a  Text  file.  Investigation 
verifies  that  all  the  other  types  of  files  usually  con- 
tain many  null  bytes,  that  is,  bytes  with  no  bits  on, 
or  in  Applesoft,  CHR$(()).  Unless  a  program 
explicitly  writes  CHR$(0),  a  f  ext  file  will  never 
contain  a  null  bvte.  So  when  data  is  being  read 
from  an  ojjen  file  into  memory,  Apple  DOS  tests 
each  bvte  transferred.  If  a  null  bvte  is  fotmd,  .Xpple 
DOS  a.ssmnes  that  the  program  has  read  beyond 
the  end  oldata  in  the  Text  file  and  issues  the  error 
message  KND  OF  DATA  IN  #####,  where 
#####  is  a  line-number. 

Many  Good  Things 

This  restriction  really  is  a  great  nuisance,  because 
there  arc  main'  good  things  we  could  do  if  only  a 
program  could  process  the  other  types  of  files.  For 
instance,  a  program  could  print  a  program  listing 
neatly,  produce  a  cross-reference  report,  or  devise 
.some  documentation  from  the  RKM  statements  in 
an  .Applesoft  or  Integer  BASIC!  program. 

In  fad,  a  program  can  circumvent  the  restric- 
tion and  OI'F.N  any  type  of  file,  by  patching  DOS 
as  follows: 

POKt;  42948,234:  POKE  42949.169:  POKE 
429:50,0  :  REM  DOS  3.2  OR  3.3  IN  48K.  This 


changes  the  instruction  at  $A7C4  from  EOR  $B5C:2 
into  NOP  and  LDA  #0,  and  thus  circumvents  tlie 
test  for  ty]je  of  tile. 

Those  POKEs  are  effective  until  DOS  is  re- 
booted (via  PR#(i  lor  example).  If  the  DOS  com- 
mand I  NIT  is  issued  alter  the  POKEs,  the  disk  so 
initialized  will  contain  the  patch  permanentlv,  thus 
the  version  of  DOS  on  it  will  never  be  able  to  issue 
the  error  me.s.sage  FIFE  FVPE  MlSiVIATOI  1  f<»r 
the  OPEN  command. 


Figure  1.  The  Cross-Reference  Program's  Variables 


A 

A$ 

A$( 

B 

B$ 

B$( 

C 

c$ 

C( 
CI 
C2 
C9 

J 
K 

L 

L$ 

MS 
P$ 

Q. 
Q$ 

QQ$ 

s$ 

X 

x$ 

X$( 

Y 

Z 


200  280 
330  490 
100  360 
210  220 
510  530 
100  510 
310  400 
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Figure  2. 

The  Cross-Reference  Program's  Line 

Numbers 
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Any  program  using  ihe  above  technique  to 
OPEN  a  non-Text  file  must  be  prepared  to  detect 
and  process  the  expected  null  bytes;  therefore,  the 
comuTands  GET  and  INPL'l"  will  not  work.  Fortu- 
nately liicrc  is  a  convenient  routine  in  DOS,  and 
here  is  how  to  use  it: 

PRINT  CHR$(4)  "READ"  Filename 
CALL  42636  :  Q  =  PEEK  (46531) 

The  above  line  corresponds  to  a  GET  statement 
and  delivers  in  Q  the  ASGIl  value  of  one  byte.  If 
the  byte  is  a  null  byte,  then  Q  will  simply  be  zero, 
and  that  can  be  processed  as  easily  as  an)  other 
value.  DOS  will  not  issue  the  error  message  END 
OF  DATA,  unless  the  program  reads  a  byte  past 
the  last  .sector  containing  the  disk  file. 

The  fmal  tip  is  therefore  how  to  detect  end-of- 
data  when  processing  a  file  other  than  a  Text  file. 
Actually  that  is  the  easiest  part,  and  is  simple  to 
deal  with  when  the  file  has  just  been  opened.  Both 
A-files  and  I-files  start  with  a  two-byte  counter 
which  indicates  how  many  bytes  of  data  are  in  the 
program,  i.e.,  how  manv  bytes  to  process.  B-files 
contain  this  same  counter,  but  liefore  it  is  another 
two-l:)yte  counter  whicli  tells  where  the  image  of 
memory  is  to  be  loaded.  As  usual  with  6502  soft- 
ware, all  these  tw^o-byte  coimters  have  the  less 
significant  byte  first  and  the  more  significant  last. 

Illustrating  these  techniques  is  an  adaptation 
of  a  program  which  first  appeared  in  COMPUTEI, 
May/June  1980.  Ihe  program  prints  a  cross- 
reference  list  of  either  the  variables  or  line-numbers 
in  an  Applesoft  program.  Ihe  program  is  very 
handy  and  was  admirably  explained  by  its  esteemed 
author. 


190  TEXT  :  HOME  :  NORMAL  :  DIM  A$ ( 15 ) , BS ( 3 ) , XS 

(500),C(255) 
110  PRINT  "CROSS-REF     JIM  BUTTERFIELD" :  PRIN 

T 
120  QQ$  =  CHRS  (34):SS  =  "      " : BS  (1 )  =  Q$tBS 

(3)  =  CHR$  (58) 
130  INPUT  "VARIABLES  OR  LINES?  ";ZS:C2  =  5:  IF 

ASC  (Z$)  =  76  THEN  C2  =6 
140  FOR  J  =  1  TO  255:C(J)  =  4:  NEXT  :  FOB  J    =    ~ 

48  TO  57:C(J)  =  6:  NEXT 
150  IFC2=5THENFQRJ=65TO90:C(J)=5:NEXT:C(36)=7: 

CC37)=7:C(40)=8 
160  C(34)  =  1:C(178)  =  2:C(131)  =  3 
170  PRINT  :  INPUT  "PROGRAM  NAME:  ";PS 
180  IF  PS  <  "A"  THEN  PRINT  CHRS  (4) "CATALOG" :  ~ 

GOTO  170 
190  GOSUB  700:  PRINT  CHRS  (4)"0PEN"PS:  PRINT  C 

HRS  (4)"READ"PS 
200  GOSUB  690:A  =  Q:  GOSUB  690:  PRINT  256  *  Q  ~ 

-I-  A"  BVTES" 
210  IF  B  =  0  GOTO  280 
220  PRINT  LS;:K  =  X:  FOR  J  =  B  TO  1  STEP  -  1:  ~ 

PRINT  "  ";AS(J) ;:X$  =  AS (J) 
230  IF  C2  =  6  AND  LEN  (XS)  <  5  THEN  XS   =  "  "  " 

+  XS:  GOTO  230 
240  XS  =  XS  +  LS 
250  IF  XS(K)  >  =  XS  THEN  XS  (K  +  J)  =  XS(K):K  y'' 


X  +  B:  PRINT  :B 


0  G 


K  -  1:  GOTO  250 
260  XS{K  +  J)  =  XS:  NEXT  J:X 

=  0 
270  REM  :  GET  NEXT  LINE,  TEST  END 
280  GOSUB  690:A  =  Q:  GOSUB  690:  IF  A  +  Q 

OTO  560 
290  REM  GET  LINE  NUMBER 
300  GOSUB  690:L  =  Q:  GOSUB  690:L  =  Q  *  256  +  L 

310  C  =  C2;C1  =  -  1:L$  =  RIGHT?  (SS  +  STRS  (L) 

,6) 
320  REM  GET  BASIC  STUFF 
330  GOSUB  690:A  =  Q:A$  =  QS 
340  C9  =  C(A):  IF  C9  >  CI  GOTO  410 
350  K  =  0:  IF  B  =  0  GOTO  390 
360  FOR  J  =  1  TO  B:  IF  AS (J)  =  MS  GOTO  400 
370  IF  AS (J)  <  MS  THEN  NEXT  J:K  =  B:  GOTO  390 
380  FOR  K  =  B  TO  J  STEP  -  1:AS(K  +  1)  =  A?(K); 

NEXT  K 
390  B  =  B  +  1:A${K  +  1)  =  MS 
400  C  =  C2:C1  =  -  1:M$  =  "" 
410  IF  C2  =  5  GOTO  450 
420  IF  A  =  171  OR  A  =  172  OR  A  =  176  OR  A  =  19 

6  THEN  C  =  6:  GOTO  500 
430  IF  A  =  44  OR  A  =  32  GOTO  500 
440  IF  C9  <  >  6  THEN  C  =  9:  GOTO  500 
450  IF  C9  =  C  THEN  C  =  -  1:01  =  4 
460  IF  C  >  6  GOTO  500 
470  IP  C  <  0  AND  C9  >  CI  AND  C9  >  6  THEN  CI  =  " 

C9:  GOTO  490 
480  IF  C2  =  5  THEN  IF  LEN  (MS)  >  2  OR  C  >  0  GO 

TO  500 
490  MS  =  MS  +  AS 

500  ON  C9  +  1  GOTO  210,510,510,510:  GOTO  330 
510  BS  =  BS (C9) ;C$  =  "" 

520  GOSUB  690:AS  =  QS :  IF  Q  =  0  GOTO  210 
530  IF  AS  =  BS  GOTO  330 
540  IF  AS  <  >  QQS  GOTO  520 
550  AS  =  BS:BS  =  CS:CS  =  AS:  GOTO  520 
560  PRINT  :  PRINT  CHRS  (4) "CLOSE" 
570  INPUT  "PRINTER?  ";ZS 
580  C=  3:Z  =  6:  IF  ASC  (ZS)  =  89  THEN  C  =  4:Z  " 

=  12:  PRINT  CHRS  (4)"PR#1" 
590  PRINT  :  PRINT  "CROSS  REFERENCE  -  PROGRAM  " 

;PS 
600  XS  =  "":  FOR  J  =  1  TO  X:AS  =  XS(J) 
610  IF  C2  =  6  THEN  K  =  6:  GOTO  630 
620  FOR  K  =  1  TO  LEN  (AS):  IF  HID5  (AS,K,1)  <  ' 

>  "  "  THEN  NEXT  K:  STOP 
630  BS  =  LEFTS  (AS,K  -  1):CS  =  MIDS  (AS,K  +  1) 

:  IF  XS  =  BS  GOTO  650 
640  PRINT  :Y  =  0:XS  =  B$ :  PRINT  XS;  MIDS  (SS,1 

,5  -  LEN  (XS)); 
650V=Y+1:IFY<Z  GOTO  67  0 
660  Y  =  1:  PRINT  :  PRINT  SS; 
670  PRINT  LEFTS  (SS,6  -  LEN  (C$));CS; 
680  NEXT  J:  PRINT  :  PRINT  CHRS  (4)"PR#0";  END 
690  CALL  42636:Q  =  PEEK  (46531) :QS  =  CHRS  (Q): 

RETURN 
700  POKE  42948,234:  POKE  42949,169:  POKE  42950 

,0:     RETURN  (P 


TOLL  FREE 

Subscription 

Order  Line 

800-334-0868 
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This  extension  oj  the  TRS-SO  "Energy  Monitor"  fmiirrai. 
requires  Extended  BASIC,  and  16K. 

TRS-80  Color 
Computer  Energy 
Monitor  Graphics 

Linton  S.  Chastain 
Greensboro,  NC 


For  tlioscolvou  who  h;ivt' atUled  "F.ncrgv  Monitor" 
(COMPUTE!.  August  li)S2)  to  your  software  reper- 
toire, I  have  written  a  corollary  program  called 
"Energy  Monilor  (;ta])hi(s.""  'Hiis  new  jjrograni 
will  give  you  a  visual  dispia)  ol^oui' annual  eneigy 
consumption  or  cost.  Ii  can  be  either  displayed  to 
your  TV  screen  or  printed  out.  This  new  program 
uses  the  data  llles  created  l)y  the  "Knergy  Monitor" 
program  to  generate  the  graphics. 

riie  |jrogram  was  wrilten  on  a  TR.S-SO  (^olor 
(Computer  with  F.xiended  BASK:  with  disk  drive. 
For  those  of  \(ni  who  do  not  have  disk  yet,  you  will 
have  to  change  lines  70.  140,  KiO,  and  ISO.  The 
following cJianges  will  peirnil  you  to  enter  tlie  data 
files  from  a  cas.sette  recorder: 

70  CLS:PRINT'1-READ  OLD  MASTER  FILE  ": 

PRINT'TROM  CASSETTE 
140  OPEN  r'.#-l,TS:PRINT"READING  FILE:  ";TS: 
INPUT#-I.N 
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160  FORJ  =  I  TO  N:INPUT# 

-l,DS,AtJ),B(J),C(J),D(J).E(J), 

F(J),G(J):PRINTJ:NEXTJ 
100  CLOSE 

Fliis  program's  dis|ilays  will  help  you  see  ihe 
eftects  oi  the  .seasons  on  voiu'  energv  constun[Mion 
and  cost.  It  may  help  von  organi/e  \oiu  sirateg\  to 
con.ser\e  encrsiv , 


30  CLEAR200 

40  MR=20:N=0 

5  0  DIHD$ (MR) ,A(MR) ,B(MR) ,C(MR) ,D(MR) ,E(MR) ,F( 

MR)  ,G(MR)  ,K{HR)  ,T(MR) 

60  R=0 

70  CLS:PRINT"1-READ  OLD  MASTER  FILE  FROM  DISK 
n 

80  PRINT"2-DISPLAY  GRAPH" 

9  0  PRINT" 3-RETURN  TO  COMMAND  LIST" 

100  INPUT"ENTER  COMMAND  BY  NUMBER" ; R: IFR<1  OR  " 

R>3  THEN60 
110  ON  R  GOSUB  120,200:GOTO60 
120  R$*"READING": PRINT 
130  INPUT"NAME  OF  FILE  " ; TS 
140  OPEN"I"  ,#1,T$:PRINT"READING  FILE:  ",-T$:INP 

UT#1,N 
150  PRINT"READING  RECORDS  #  " 
160  F0RJ  =  1  TO  N:INPUTill,D$(J)  ,A(J)  ,B(J)  ,C(J)  ,D 

(J),E(J),F(J),G{J) :PRINTJ:NEXTJ 
170  PRINT: PRINTN;"  DATA  RECORDS  READ" 
130  CLOSEtl 
190  PHINT"PRESS  <ENTER>  TO  RETURN. " :G0SUB1 120 : 

RETURN 
200  CLS:PRINT"COMMAND  LIST  #  2":PRINT 
210  PRINT  "1-DISPLAY  WATER  COST" 
215  PRINT  "2-DISPLAY  WATER  UNITS" 
220  PRINT  "3-DISPLAY  GAS  COST" 
225  PRINT  "4-DISPLAY  GAS  UNITS" 
230  PRINT  "5-DrSPLAY  ELECTRIC  COST" 
235  PRINT  "6-DISPLAY  ELECTRIC  UNITS" 
240  PRINT  "7-RETURN  TO  COMMAND  LIST  #1" 
250  INPUT"ENTER  COMMAND  BY  NUMBER" ; R : IFR< 1  OR  " 

R>7  THEN200 
260  ON  R  GOSUB  340,350,360,370,380,390:GOTO270 
265  GOTO60 

270  CLS:PRINT"1-DISPLAY  TO  CRT" 
280  PRINT" 2-DISPLAY  TO  PRINTER" 
290  PRINT"  3-RETURN  TO  COMMAND  LIST  it  1" 
300  INPUT"ENTER  COMMAND  BY  NUMBER" ; R: I FR<1  OR  ~ 

R>3  THEN  270 
330  ON  R  GOSUB  900 , 1200 , 335 :GOTO60 
3  35  GOTO60 
340  CS  =  "WATER  C0ST":F0RJ  =  1  TO  N :K  ( J ) =A { J )  : NEXT 

J: RETURN 
350  C$  =  "WATER  UNITS": F0RJ  =  1  TO  N  :  K  ( J) =B ( J )  : NEX 

TJ: RETURN 
360  C$  =  "GAS  C0ST":F0RJ  =  1  TO  N  :  K  ( J ) =C ( J ) : NEXTJ : 

RETURN 
370  C$="GAS  UNIT3":F0RJ=1  TO  N : K ( J ) =D ( J ) : NEXTJ 

: RETURN 
380  C$  =  "ELECTRIC  COST":FORJ  =  1  TO  N : K (J ) =E  ( J)  :  N 

EXTJ: RETURN 
390  CS="ELECTRIC  UNITS" : F0RJ=1  TO  N:K(J)=F(J): 

NEXTJ: RETURN 

900  CLS:P=0:AS=CHRS (133) : BS=CHR$ (131) :FORI=68  " 
TO  388  STEP32:PRINT@I ,A$; :NEXTI 

901  RESTORE 

910  FORI=388  TO  412 : PRINT@I ,B$ ; :NEXTI 

940  FORI  =  '321  TO  443  STEP2  :  READE?  :  PRINT@I  ,  E$  ;  :N 

EXTI 
950  DATA"J","F","H","A","M","J","J"  ,"A","S"  ,"0 

"  ,"N" ,"D" 
960  F0RJ=1  TO  N 
970  IFK(J)-P=>0  THEN  P=K(J)  ELSE  P=P 
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980  NEXTJ 

1020  PRINTe32,P;"  ■;C$ 

1030  F0RJ=1  TO  N 

1040  IFP=0  AND  K(J)=0  THEN  1110  ELSE  1050 

1050  IFK(J)/P*10<1  THEN  KK=1  ELSE  KK=FIX (K ( J) /P 

*10) 
1060  T(J)=INT(36+((11-KK)*32)) 
1070  F0RI=CT(J)+J*2)  TO  388  STEP32 
1080  IFT(J)=3S6  AND  K(J)=0  THEN  1190  ELSE  1090 
1090  PRINTgl ,A$ 
1100  NEXTI;NEXTa 
1110  PRINT@453, "PRESS  <ENTER>  TO  RETURN" jGOSUBl 

120 
1120  Z$="":R$*INKEY$:IFR$=ZS  THEN  1120 
1130  RETURN 

1200  CLS:PRINT"PRINTING  GRAPHICS" : P=0 : L=0 
1210  F0RJ=1  TO  N 

1Z20  IFK(J)-P=>0  THEN  P=K(J)  ELSE  P=P 
1230  NEXTJ 

1240  PRINT#-2,P;''  ";C$;TAB  ( 24)TS 
1250  AS=LEFTS (CS , 1) 
1260  ■F0RL=1  TO  12 

1270  IFP=0  THEN  GOSUB  1380  ELSE  1280 
1275  GOTO1350 
1280  GOSUB1400 
1340  'NEXTL 
1350  PRINT#-2,STRING5 (80,45) 

1360  PRXNT#-2,TAB{4> " JAN" ; TAB { 8) "FEB" ; TAB ( 12) "M 
AR";TAB{16) "APR" ; TAB ( 20) "MAY"; 

1361  TAB(24) "JUN";TAB(28) " JUL" ; TAB ( 32) "AUG";TAB 
(36) "SEP";TAB{40) "OCT"; 

1362  TAB(44) "NOV" ; TAB(48) "DEC" 
1370  RETURN 

1380  F0RL=1  TO  12 

1385  PRINT#-2,CHR$(108) 


1386  NEXTL 

1390  RETURN 

1400  F0RL=1  TO  12 

1405  PRINT#-2,CHRS (108 

1410  F0RJ=1  TO  N 

1420  GOSUB1460 

1430  NEXTJ 

1450  NEXTL 

1455  RETURN 

1460  IFINT((K(J)/P)*12)<=12-LTHEN  PRINTt-2 ,TAB( 

4*J) "";ELSE  PRINT#-2,TAB (4*J) A$; 
1470  IFJ=>N  THEN  1480  ELSE  1490 

1480  PRINT#-2,CHR$(13);  ' 

1490  RETURN  G 


\ferbatim 

flexible  disks 

Call  Free  (800)  235-4137  for 

prices  and  information.  Dealer 
inquiries  invited.  C.O.D.  and 
charge  cards  accepted. 


PACIFIC 
EXCHANGES 

100  Foothill  Blvd. 
San  Luis  Obispo,  CA 
9340 L  In  Cal  call 
(8001  592-5935  or 
(8061  543-1037 


QUAUTY  SOFTWARE  FOR  TRS-80  COLOR  AND  OSf 


QUEST  -  A  NEW  IDEA  IN  ADVEN 
TURE  GAMES!  Different  from  all  ttie 
others.  Quest  is  played  on  a  computer 
generated  map  of  Alesla.  Your  iob  is  to 
gather  men  and  supplies  by  combat,  bargain- 
ing, exploration  of  ruins  and  temples  and 
outright  banditry.  When  your  force  is  strong 
enough,  you  attack  the  Citadel  of  Moorlock 
in  a  life  or  death  battle  to  the  finish.  Play- 
able in  2  to  S  hours,  this  one  is  different 
every  time. 

16K    COLOR-80    OR   TRS-80  or   12K0SI. 
$14.95. 


BASIC  THAT  2000MMS!! 
AT  LAST  AN  AFFORDABLE  COMPILER 
FOR  OSI  AND  TRS-SO  COLOR  MA- 
CHINES!!!  The  compiler  allows  you  to 
write  your  programs  in  easy  BASIC  and 
then  automatically  generates  a  machine 
code  equivalent  that  runs  50  to  150  times 
faster. 

It  does  have  some  limitations.  It  takes  at 
least  8K  of  RAM  to  run  the  compiler  and  it 
does  only  support  a  subset  of  BASIC— about 
20  commands  including  FOR.  NEXT,  END, 
GOSUB,  GOTO.  RETURN,  END,  PRINT, 
STOP,  USR(X|,  PEEK,  POKE,  './.  +  .-, 
X  ,  X  .  =  ,  VARIABLE  NAMES  A-Z.  A 
SUBSCRIPTED  VARIABLE,  and  INTE- 
GER NUMBERS  FROM  0  -  64K. 
TINY  COMPILER  is  written  in  BASIC.  It 
generates  native,  relocatable  6502  or  6809 
code,  it  comes  with  a  20  page  manual  and 
can  be  modified  or  augmented  by  the  user. 
$24.95  on  tape  or  disk  for  OSI  or  TRS-SO 
Color, 


LABYRINTH  -  16K  EXTENDED  COLOR 
BASIC  -  With  amazing  3D  graphics,  you 
fight  your  way  through  a  maze  facing  real 
time  monsters.  The  graphics  are  real  enough 
to  cause  claustrophobia.  The  most  realistic 
game  that  I  have  ever  seen  on  either  system. 
$14,95.  (SKonOSI) 


\i\z\jLmtk{L^ 


VENTURER!— A  fast  action  all  machine 
code  Arcade  game  that  feels  like  an  adven- 
ture. Go  berserk  as  you  sneak  past  the 
DREADED  HALL  MONSTERS  to  gather 
treasure  in  room  after  room,  killing  the 
NASTIES  as  you  go.  Great  color,  high  res 
graphics,  sound  and  Joystick  game  for  the 
TRS-SO  Color  or  OSI  machines,  (black 
and  white  and  silent  on  OSI.)  Tape  only. 
$19.95. 


Send  $1 .00  for  complete  catalog  of  Games,  Utilities  &  Business  Software. 

AARDVARK-80 
2352  S.  Commerce,  Walled  Lake,  Ml  48088 
TRS  80  COLOR  (313)  669-3110 


^ 


% 
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A  digitizer  allows  you  to  draw  in  free  form  on  an  "electric 
tablet"  and  rommnnicate  the  results  to  your  computer.  It's 
sitnilar  to  using  a  light  pen,  hut  more  versatile. 

$20  VIC 

Digitizer 

Jeff  Knopp 
Charleston,  WV 

Have  you  ever  looked  at  the  commercially  available 
digitizer  tablets  available  ibr  the  TRS-80,'PKT. 
Apple,  and  olher  microcomputers  and  wished  ihev 
were  available  in  an  affordable  form  for  the  VIC? 
Well,  here's  an  inexpensive  version  that  you  can 
assemble  in  a  few  hours.  If  you  don't  have  the 
parts  in  your  junk  l>ox,  it  will  probably  cost  less 
than  S2()  to  buy  all  the  |)arts  new. 

Take  a  look  at  Figure  I .  This  drawing  shows 
the  digitizer  in  its  fmished  form.  It  consists  of  a 
base  plate  that  becomes  the  stage  for  the  materials 
to  be  digitized  or  a  reference  grid  for  input  to  the 
computer;  a  small  Ik)X  mounied  on  that  contains 
tlie  X-axis  potentiometer  (FO  TX);  an  arm  ex- 
tending from  that  pot  that  has  the  Y-axis  pot 
(POTY)  at  its  other  end;  and  a  second  arm  attached 
to  the  shaft  of  the  Y-axis  pot  that  has  a  hole  drilled 
in  the  free  end.  This  last  arm  becomes  our  cursor. 

Construe  lion  is  straighiforward  and  simple. 
First,  deierinine  the  desired  size  of  your  base  plate. 
I  recommend  that  it  be  at  least  12"  deep  and  16" 
wide  in  order  to  allow  for  reasonable  tolerances  in 
the  finished  grid  eilective  area.  Choice  of  materials 
is  up  to  you.  I  used  Plexiglas  plastic  sheeting  for 
mine.  In  the  center  of  One  long  edge,  moinu  one 
half  of  a  mini-box  or  some  other  suitable  container. 
It  should  be  narrow  enough  that  it  doesn't  take  u|3 
too  much  space,  and  shallow  enough  that  it  is  barely 
taller  tlian  the  mounted  potentiometer,  .\bout 
2"x3"xl"  will  do  for  a  I2"xI6"'  base  plate. 

Next,  construct  the  arms.  Thev  should  not  be 
too  long,  since  the  cmsor  should  i)e  able  to  be 
placed  over  every  intended  coordinate  on  the  grid. 
Mine  were  7"  long  each.  \'ou  can  fudge  a  lot  on  the 
measurements,  as  long  as  everything  is  secine  and 
the  arms  reach  every  point  on  the  grid  you  will 
later  place  on  the  stage.  \'ou  may  find  that  ii  will  be 
necessary  to  connleiweight  the  first  arm  because  of 
the  weight  of  the  .second  arm.  All  the  construction 
can  be  as  fancy  or  as  simple  as  you  please,  as  long 
as  the  arms  cover  the  grid  area  adequately. 


Now  for  the  electronics.  Figure  2  shows  the 
schematic  diagram  for  the  digitizer.  As  vou  can 
.see,  it's  very  simple.  One  caution,  though:  try  to 
use  potentiometers  that  have  permanently  mounted 
metal  shafts.  Some  pots  are  made  to  accept  inter- 
changeable shafts,  and  these  have  tolerances  too 
loose  for  our  purposes.  If  the  shaft  wobbles  in  the 
pot,  chances  are  that  your  arms  will  sag  because  the 
weight  of  the  artns  pulls  the  shaft  to  one  side.  Use 
250K  pots,  linear  taper,  and  a  1)I'9S  9-pin  .socket 
for  termination.  If  you  can't  fnid  the  socket  at  the 
local  electronics  supply  shop,  try  a  hobby  store. 
They're  often  used  in  radio  controlled  models. 
The  cable  linking  the  digitizer  to  the  VIC;  can  be 
just  about  anything.  I  used  ribbon  cable,  about 
tliree  feet  long. 

Mount  one  pot  in  the  center  of  the  other  half 
of  the  mini-box,  and  provide  a  hole  in  the  side  for 
the  cable  to  exit  and  enter.  Mount  the  other  pot  in 
one  end  of  the  first  arm,  using  the  hardware  juo- 
vided  with  the  pot.  Mount  tlie  other  pot  in  one  end 
of  the  first  arm,  using  the  hardware  provided  with 
the  pot.  Moiuit  the  free  end  of  that  artn  to  the  pot 
in  the  box.  U.se  any  method  you  wish,  even  press-fit, 
but  be  sure  that  it  is  secure  and  thai  the  arm  does 
not  rotate  without  rotating  the  shaft  as  well.  Mount 
the  other  arm  to  the  pot  at  the  end  of  the  first  arm 
in  a  similar  manner,  If  you  have  drilled  a  hole  in 
the  free  end  of  the  second  arm,  that  iiecomes  the 
cursor.  If  not,  mark  the  arm  with  cioss-hairs  of 
some  sort. 

The  Secret  Is  The  Game  Port 

How  does  such  a  simple  device  work?  Well,  we 
have  to  depend  on  (he  \T(;  and  .some  software  for 
a  lot  of  tlie  job.  The  secret  is  that  the  VIC  has  two 
A-D  (analog-to-digital)  converters  available  at  the 
game  port.  Although  these  are  usually  available  as 
acce.s.sories  for  most  microcomputers,  the  VIC  has 
not  one  but  txvo  A-D  converters  built-in!  Kach  gen- 
erates a  number  between  {)  and  2i'iv>  based  on  the 
resistance  of  the  two  pots  in  our  digitizer,  or  game 
paddles,  or  photocells,  or  any  other  variable  resis- 
tance. The  scale  involved  is  one  count  for  every  I  K 
of  resistance.  Full  .scale  would  re{|uire  a  2,"i5K  pot, 
but  ask  your  parts  jobber  for  one  and  sec  the  funnv 
looks  he  gives  you.  250 K  is  as  close  as  we  can  get. 
Plug  the  digitizer  socket  into  the  game  port  on  the 
side  of  the  VIC.  Turn  the  \'IC  on  and  type  in  the 
following  program: 

10    PRINT"X=";PEEK(36872) , "Y=" ; PEEK { 36873 ) 
20    GOTO    10 

Run  the  program,  and  you  will  see  X  and  Y  values 
ol  the  digitizer  scroll  up  the  screen.  As  you  move 
the  arms,  watch  the  values  change.  In  order  to 
calil^rate  vour  digitzer,  place  a  grid  of  vour  own 
construction,  or  some  graph  paper,  on  the  base. 
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Expand 
your  IK 

VIC  to  80 
columns. 
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Quantum  Data's  new  Video  Comtio  Cartridge  brings  you:  40 
or  80  column  display,  plus  16K  RAM  and  PROM  socket. 


With  the  Video  Combo  Cartridge  from  Quan- 
tum Data  you  can  now  have  40  or  80  column 
display,  I6K  l?AM  and  PROM  all  in  one  cartridge. 
It  comes  set  for  40  column  Display  compatible 
with  the  VIC  videctmodulator  and  your  home  TV. 
Then,  when  you  are  ready  to  upgrade  to  80  col- 
umns and  a  video  monitor,  just  make  a  simple. 


$299* 


no-cost  change  inside  the  cartridge.  Instruc- 
tions are  provided.  Also  provided  is  a  socket  for 
a  PROM,  I6K  of  memory  and  AC  adaptor  If 
you  don't  need  memory  then  80  columns  can  be 
yours  for  only  S199.50.  A  listing  of  the  driver  soft- 
ware is  provided  at  no  charge.  A  programmed 
PROM  containing  this  software  is  also  available 
for  S19.95. 
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QDI 
expandor: 


•  Expands  Basic  user  memory  up  to 
24K  in  8K  steps 

•  PROMS  may  be  mixed  with  RAM 
in  8K  blocks 

•  8K  can  be  assigned  to  machine 
language  area 

•  Plugs  directly  into  VIC  expan- 
sion port 

•  Low  power,  no  additional  power 
supply  required 

•  Professional  Quality,  full  buffering 
on  all  signals 

•  Small  size:  6  x  4.5  inches. 

T6K  expandor $149.95 

24K  expandor $199.95 

VISA  and  MasterCard  accepted* 


QDI  Printer 

RS-232 

interface: 


•  Provides  RS-232  voltage  conver- 
sion for  VIC  serial  port 

•  Allows  use  of  a  wide  variety 
of  RS-232  peripherals  including 
printers,  modems  and  voice 
synthesizers 

•  Low  power  CMOS  circuitry 
requires  no  external  power  supply 

•  Small  size:  2'yfe  x  3  inches 
Printer $49.95 


QDI 
Minitnother: 


•  Adds  3  slots  to  the  memory 
expansion  port 

•  Removable  card  guides  allow 
either  boards  or  cartridges 

•  Requires  no  additional 
power  supply 

•  Fused  to  protect  VIC  power  supply 
from  overload 

•  Simple  plug-in  installation 
Minimottier $69.95 


QUANTUM 
DATA,  INC. 


(7141  966-6553 

DEALER  HOT  LINE  (714)  754-1945 

3001  Redhill  BIdg.  4,  Suite  105,  Costa  Mesa,  CA  92626 
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Adjiisl  the  positions  of  the  pots  in  the  arms  so  that 
when  tlic  cursor  is  pointing  to  the  upper  left  e(}- 
ordinale  of  the  grid,  the  X  and  Y  values  are  0.  If 
die  numbers  on  the  serecn  gel  larger  rather  dian 
smaller,  then  reverse  the  outside  pin  connection  on 
the  affected  pot  from  one  end  of  the  pot  to  the 
other. 

What  can  you  do  with  it?  That's  up  to  your 
imagination,  but  how  about  putting  a  map  of  the 
U.S.  on  the  grid  and  creating  a  program  that  asks  a 
student  to  identify  stales  by  placing  the  cursor  over 
them?  You  might  put  the  alphabet  at  the  bottom  of 
the  grid  and  let  yotu  program  recognize  the  char- 
acters by  the  position  of  the  ciu'sor. 

In  the  digitizer  described,  data  is  being  con- 
tinuously sent  to  tlie  VIC,  and  it  is  up  to  your  pro- 
gram to  decide  wltal  is  valid  data  and  what  is  gar- 


bage. In  order  to  help  make  the  system  more  "in- 
telligent," you  might  add  a  push-button  to  the 
tablet  and  connect  it  to  the  game  port  or  the  User 
port;  then  make  your  program  wait  for  the  button 
to  l)e  pushed  before  accepting  data  from  the 
digitizer. 

References: 

()'>(i()l6561  Video  Iiilerface  Chip,  Commodore  Inlenia- 
lional,  950  Rittcnhoiise  Road,  Norrisiown,  PA,  19403 

Personal CampuI'mir oil  the  VIC,  C^ottiniodorc  Intornaiional, 
950  Rittenhouse  Road,  Norristown,  PA,  1940S 
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Figure  2. 
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HARD  SOFTWARE  TO  BEAT 


AHY  5  $42.00  :  ANY  3  S27.00  :  ANY  1  $9.95  :  OUR  CATALOG  FREE! 

SEARCH  -   Drive  Ihiough  a  jRianI  ma^e  o(  rooms  encountering  moriey  bags,  luel  t:ink5,  and  movinft  oil  slicks  thai  slide  you  Ix^ck  to  siarl. 

Specify  Keyboard  oi  Joystrck 
ALIEN  PANIC  -    Climb  laddeis.  dig  holes  and  drop  aliens  .  .  ,  Quicktly'    Specify  Keyboard  oi  Joystick 
KRAZY    KONG  -    you  have  lo  climb  ID  Ihe  top  bifl  this  crazy  monkey  keeps  rolling  banels'^ 
V  IKMAN  -'    Sweep  LTp  dots  befOfe  nnonslets  mop  you  up. 
RESCUE  from  NUFON  -   a  CiapMc  Adventure  game  played  wfth  Ihe  keyboard.  Some  commands  are.  N.S.E.W.  foi  direction,  T  foi  iransporl, 

U  and  D  foi  Ihe  ^  floor  elevator.  Under  your  watchful  eye  (there  are  ccJlam  undesireables  m  these  rooms)  your 

^uy  finds  and  (lanspoils  humans  to  safety.   One  player  aveiage  20  mm. 
INVASION   ■    Protect  energy  pods  from  being  stolen  t>y  enemy  5hip5.    Simple  ^ind  ch^iUengmg.  Sp*cilv  Keybojia  oi  joysirct. 


DEFENDER  ON  TRi  -   Pilot  a  defender  style  shfp  through  4  scieens  worth  ol  million  year  old  alien  machmefy.   Smc?  this  is  piobabJy 
$]  2,95  yoi''  "lost  common  dream,  we  need  say  no  more.   No  more Requnes  3K  memoiy  expander 


nuFRam  dept. 

Intoducing  3D  MAN  -  $12.95 

Jmagme  foi  i  moment  the  (ollowing:  Take  the 
maze  from  piohably  the  most  popular  arcade  game 
around,  put  it  m  the  memory  of  your  Vic  20.  alter 
the  perspective  to  e^  level,  put  the  dols  back  m, 
the  monslers  back  rn,  the  power  dots  to  enable  you 
to  eat  them,  keep  a  running  score,  throw  m  chenys 
and  othei  symbols  as  rewards  for  dealing  maze  and 
some  other  special  touches  like  a  form  ol  radar  .  ,  . 
.  .  .  rls  available  from  us  RfRhl  Now'  3D  MAN 
leQuiies  3K  expander 


WRITE 


nUFEKUP 

P.O.  BOX  156 
SHADY  COVE,  OREGON  97539 


FOREIGN  ORDERS  ADD  ABOUT    $1.50  PER  TAPE 

OR  CALL  503-878-2113 

MASTERCARD  -  VISA  -  C.0.0. 


miDuuesT  micRO 


UN-WORD  PROCESSOR  2  ...  $14.95 

An  eas/-Io-use  word  processor.  Works  with  ony 
size  VIC  —  slondord  or  exponded  memory  (3K^ 
8K.  16IC)  —  and  VIC-1515  or  RS-232  prmler".  Enter 
text  .  .  .  Edrt  .  .  .  list  .  .  .  Sove  to  tope  or  disk  and 
append  paragraphs  ior  a  final  document.  Allows 
control  todev  wilhin  ihfi  X^xX  ^Or  (hanging  prinlOr  modei 
(e.g.  BOLD).  Menu  selection  of  single  or  double  space, 
tofm  feed,  print  width,  ond  number  of  copies  1o  prim. 


TERMINAL-40 


$29.95^ 


NEW,  impfoved  TERMINAL-dQ  progrom  displays  'lO  uppertoic  chor 
qclen  per  lire  (3x4  dor  molriii)  tor  tpvei  j-eadirig,  Enables  VIC  I 
emulale  a  stondojd  terminol  Add  a  BIZCOMP  or  VIC  rnodcrti 
(Of  RS232  modem  wWYx  JnTer(oco-)  ond  nttci^  SOURCE.  TElENEl.  or 
any  o*  the  Iree  Bullelin  Boards  around  (he  tounfiy  (Ji^l  included),  300 
boud;  full  or  half  duplet,  iLrpporli  control  todei;  screen  dump  TO 
printer     Require!  V]C-20  ond  SK  memory  B«ponsion, 

TERMINAl-22  ($14.95)     Someo^  TERM-40e.fcept22 
chorncter  lines  and  lull  duplen  only,  Runj  on  Mondcrd  5K  VIC. 


Gt^ARX  MENAGERIE  ($11,95).  Ocrnonamlewhcttyou*£30Qm^'o<lecordo!T>.opfC^ro^ 
»e*  unleoT^hej  VIC's  g^dphEts.  SMOWOff  contqins  Color  KoJeirfoscope.  Arcode  CiiHari.  Cuifam  fonh, 
et^ffdnks  Scbemalk,  and  Mt^itc  Noloiion.  PlOTTtMG  uses  dot  plof  and  Jine-pkit  routines  W  mol(e  equa- 
lionsperfofRiOiirrtpotef  wideo-Ort  onyoirt  strsen  Oiarififtftquotion  valyesondtreo^e  yaur  Own  ►nterejring 
potJerfB.  Ptot  rovtirwj*  m^y  tw  eoiiiy  mdiHied  in  your  own  pfngrtimi, 

SANNER/HEADLfNER  ($14,95).  T>rt>progfcni  ser  m«;fces  giant  heodlmes  and  boftners  on 
your  priMcr.  HEADUNSR  prmd  lora*  chorottcTi  acfow  iHe  pog;«  in  ihrta  liiiji,  BANNCft  ttirni  the 
thprortar?  udewOy;.  p<-mtinfl  tonHnuflyiity  do>MR  thf  paper  roll.  Up  to  three  linn*  qt  te«r.  rmgrly  uiJhmih-d 
in  langth.  (How  abtjot  o  ren-fooi  ton©  "WElCOME  HOME"?)  For  VtC-1515  or  HS-232  ptirdar*  ' 

TICKEiJTAPE  ($1 4,95 ) .  IrtJerrupt'dnvenl  Wcrtch  yowf  meiWl^e  gibde  wnoolKty  acrau iha  scroen  in 
tolor.  Arid*  .JTH^fion  cmd  inlerei'  to  arty  mftssage  diipjoy  Pojitkm  on  ony  tine,  e¥en  mh  wiih  norntnl 
prmttoe.  Two  buift-ift  chcr<Kfer  M(f»;  standard  ond  60lD  (or  use  curtom  lets  tram  flor  UBRAHY  VOL  !) 
Meswg^f  «rpacjty:  16.  2K  byt*i.  jbraRY  VOL  T  ($12.95).  Add  ttyt«  to  ^riiploys  with  i.« 
full  se»4  of  cyilfim  ti*cfoct«r  fonis;  {jPPEftCASE.  lowwrcasH,  numerals, 
punduotian,  etc.  Simpk  to  fancy  J^ylei  Uppor  one*  lower  eais  slofwd 
%«puial<«ly;  food  upper  oton*  10  lavw  ■ipoce  .  ..  food  botK  for  «  luH 
set.  t^ay  b«  used  with  TtCKEIiTAP£. 


I  programi  on  high  qynJify 
digital  co^^ette  tope 


VIC-PICS   ....     digitiied  piclures!   $18.95 

Nineteen  fascinoting  high-resolution  pictures  to  disploy 
on  your  VIC  screen.  Created  by  digitizing  video  camera 
images,  includes  portraits,  models,  scenery,  and  much 
more.  Over  16K  points  onalyzed  in  each  picture.  Three 
styles:  hi-con!rast.  dithered,  and  colorized.  Compatible 
with  both  color  and  B/W  sets. 


lodo'C  Buvn-p"  Morhinpi. 


GRAFIX  DESIGNER  ($14.95).  iwop.og.om  ,ei  help,  you  dBi.gn 

custam  grophici  chorgtTer^.  OEN/EDtT  dijpJOyion  enlarged  BiS^quorc.  move  the 
(utlOl  around  m  li  and  turn  doTi  on  or  otf  to  faim  a  cf^oroder  (holds  100)  Erose. 
edi!  or  recall  at  mndom  Lood  DATAMAKER  when  ttnuhcd  deigning  Choi-aders 
outomplicall^  become  numbeied  daro  sroiemenn,  Sowe  Ih^m  on  tope  |usr  like  o 
program     hnlruclions  inttuded  tor  appending  to  any  new  or  old  progiOm 

Build  libraries  of  giophics  .  ,  .  throw  owoy  ihe  groph  papt-r! 

RS.232  INTERFACE  ($49.95).  Get  more  Out  of  your  VfC  Plug  in. mer 
fote  icm^unicotei  with  mo^l  slondard  serial  prinle/S  ond  modems.  Simpfy  plug 
info  User  Port,  needs  no  external  posver.  Bi-diiBtlior\al  opeiofion  90  doy  warranty 
Full  initruclions  tor  ose.  Includei  M/L  hondshnke  "wedge  " 

•RS  232  prmlert  require  an  inlerlacc    See  ours  above  ^-Z 


V   miSUlEST  ffllSRO  Associates    PQBoxsm    ccmaS^lO 


Include  Si. 25  (or  postage  and  hondling. 
Miiiouri  reiidents  odd  4.6%  sofes  tgx.^ 


NEW 

TOUCH-N-LIGHT  PEN 

for  the 

VIC  20 

Imagine  this  .  .  . 

1 .  draw  pictures 

2.  play  games 

3.  answer  questions 
and  much,  much  more. 

All  without  touching  the  keyboard.  Just 
point  the  Touch-N-Light  Pen  at  the 
screen  and  watch  the  VIC  come  alive. 
Nosl<ill  necessary. 
Game  &  Educational  Programs  available 

Suggested  list  price  $75.00 
Introductory  Offer— NOW  ONLY 

$59.95  (until  Oct.  1) 

M.Y,  STATE  RESIDENTS  ADD  TAX 
Send  Check  or  Money  Order  to; 

Sunshine  Peripherals 

1229  East  28th  Street 
Brooklyn,  N.Y.  11210 

Dealer  Inquiries  Invited 

VIC  IS  a  registered  traoeiriark  of  CommMore  Bjsrfiess  Wachines 


World's  Most  Cost  Effective  Development  System 


PBOmOJEEW 


flLOCIC 

Iffi 


illllllllllllllllll 


•  Type  your  programs  directly 
from  your  Commodore  VlC-20 
keyboard  into  the  built-in 

4  kilobyte  ROM  emulator 

•  Jumper  direct  to  target 
ROM  socket 

•  Test  programs  in  circuit 

•  Burn  them  direct  to  EPROM 
with  built-in  EPROM  pro- 
grammer and  power  supply 

•  Burns  &  runs  EPROMS 

for  the  Commodore  VIG-20,  too 

•  Software  on  EPROM  included 
•Comprehensive  25  page  manual 

•  Fits  EXP  PORT  or  SUPER  EXP 
Leaves  user  PORT  free 


PROMQUEEN  CARTRIDGE  COMPLETE  ONLY  $169.50 

manual  available  separately  for  $20.00  credited  on  cartridge  purchase 
Jumper  Cable,  2  ft:  118.50  with  cartridge;  2732A  EPROMS  $1 2.50  each  witti  cartridge 

6  Brooks  Rd.,  Gloucester,  MA  01930 
617-283-7719 


Gloucester  Computer  Bus  Co. 


Shipping  charges  for  all  items  extra,  f^/lass.  residents  add  5%  tax. 
VISA  AND  MASTERCARD  ACCEPTED 
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There  are  many  things  you  can  do  with  disk  files  to  clean 
up  some  problem  with  their  contents.  But  what  do  you  do 
'Lichen  you  have  a  problem  right  now,  and  need  to  lake 
actiini  on  the  spot? 


On-The-Spot 
Commodore 
Disk  Fixes 


Jim  Butterfield 
Associate  Editor 


Dual  Personality 

Remember  that  Conimodore  machines  have  intelli- 
gent disks.  When  you  have  a  ille  open  for  reading 
or  writing,  there  are  two  svstems  tlial  are  keeping 
track  of  it:  your  computer  and  your  disk.  Normallv 
t!iey  will  have  the  same  information  and  be  working 
on  (he  same  file:  but  il  they  ever  get  out  of  step, 
watch  (Hit! 

Let's  trace  a  simple  activity  and  see  liow  the 
problem  might  arise.  You  have  this  program  which 
reacis  file  A  and  writes  file  B.  When  you  say  RUN 
on  your  computer,  the  two  flics  are  opened.  Your 
compiuer  knows  about  both  of  them,  and  so  does 
the  disk. 

Everything  goes  smoothlv  for  a  while,  and 
then  the  program  stops  for  some  reason.  It  might 
be  a  syntax  error  or  some  other  problem.  Xow,  the 
files  are  sdll  open.  The  computer  and  the  disk  both 
know  they  are  open,  but  the  computer  program  is 
stopped,  and  the  files  won't  close  without  help 
from  you.  You  should  spot  this:  glance  at  the  disk 
and  vou  II  see  that  the  drive  light  is  still  on.  \ On  can 
fix  up  the  open  files.  But  first,  let's  detour  a  little. 

The  Problem 

\'ou  can  abandon  file  A,  the  one  you  are  reading, 
withom  serious  harm.  You  mav  not  have  gotten  all 
the  information  from  the  file,  but  you  can  always 
do  another  RUN  -  the  flic  won't  be  harmed. 

The  file  vou  arc  writing,  file  B.  is  a  different 
matter.  Tlie  data  vou  have  sent  to  the  file  is  not  all 


on  the  disk  yet.  Some  of  it  is  being  held  in  a  buffer 
within  the  disk,  and  that  buffer  will  be  written  only 
when  it's  full  or  when  the  file  is  closed.  If  you  lake 
the  diskette  out  of  the  drive  now,  the  information 
won't  be  there.  You  must  CLOSE  the  file. 

Compounding  The  Problem 

All  you  need  to  do  is  to  say  (^I.OSE  I,  CLOSE  2,  or 
whatever  the  logical  file  munbeis  are,  and  the 
write  file  will  be  properly  clo.scd.  If  you  have  BASIC 
version  4.0.  you  may  say  DCILOSE.  But  somcdmes 
we  don't  think. 

When  we  get  an  error  like  Syntax  or  Subscript 
or  whatever,  our  first  instinct  is  to  look  at  the  bad 
line.  So  we  say  LIST  and  see  a  line  such  as  CHOSE 
I  instead  of  CLOSE  1.  Still  no  problem.  But  when 
we  decide  to  fix  it... 

Most  programmers  know  that  the  moment 
liicy  change  a  line  of  a  BASICS  program,  the  vari- 
ables arc  scrapped.  It's  not  hard  to  see  that  the 
identity  of  a  live  file  is  going  to  be  .scrapped,  too.  So 
if  we  correct  that  bad  line  -  which  is  the  natural 
and  instinctive  thing  to  do  ~  the  computer  has  lost 
all  its  file  infonualion. 

Now  we  have  a  bigger  problem.  The  disk  stiil 
knows  it's  got  a  couple  of  open  files,  but  BASIC 
has  forgotten  about  it.  The  drive  light  is  still  on, 
but  we  can't  CLOSE  the  files  in  BASIC  anv  more. 
The  job  gets  tougher. 

Even  though  the  computer  has  lost  track  of 
what  files  are  live  on  disk,  there's  a  way  to  get  those 
files  closed.  Here's  how  it's  done:  when  vou  close 
the  Command  C^hannel  to  disk  (secondary  address 
15),  the  disk  clo.ses  all  files.  So  to  close  those  files, 
we  type:  OPEN  1.8,15:C:L0SE  I .  Wc  haven't  done 
anything  on  the  Conuiiand  Channel,  but  the  act  oi 
closing  it  causes  the  disk  to  wrap  everything  up. 

From  Bad  To  Worse 

But  suppose  you  didn't  fix  il.  What  then?  If  you 
take  your  disk  out,  or  start  a  new  flic-handling 
prograiTi,  or  shut  the  power  off,  your  'svrite  file  can 
never  be  complete.  The  information  in  the  buffer 
never  got  written,  remember?  Yotn-  write  file  is  no 
good,  and  the  next  time  you  take  a  CATALOCr 
you'll  see  two  odd  things.  First,  the  file  length  for 
the  liaci  tile  will  fje  shown  as  zero.  Second,  tfiere 
will  be  an  asterisk  by  the  file  type,  e.g.,  *SEQ. 

The  natural  thing  to  do  when  you  see  this  ivpe 
of  bad  file  is  to  SCR.ATCH  it.  A  worrl  of  advice: 
don't.  SCR.\TCHing  an  asterisked  file  may  create 
a  poisoned  disk.  You  are  planting  a  bad  seed  on 
your  disk  which  may  wreck  an  imjjortant  file  or 
program  two  or  three  months  from  now. 

If  you  want  to  get  rid  of  the  file,  perform  a 
COLLECT  (sometimes  called  a  disk  Verifv  or 
Validate).  That  will  do  the  job,  and  do  it  correctly. 
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Mupet  II  offers  all  the 
advantages  of  Mupet,  plus: 

•  Can  protect  against 
incorrect  use  of  harmful 
disk  commands. 

•  No  more  printer  interface 
-  background  printing 
supported  on  IEEE,  RS  232C 
and  parellel  ports  included 
in  controller. 

•  Programmable  32K  RAM 
controller  provides  user 
defineable  operating  systems. 

•  Up  to  16  computers  may 
be  connected  to  central 
printer  and  disk  drives. 

Integrate  intra-office  terminals 
for  common  data  access 
allowing  independent  analysis 
for  such  functions  as: 

•  Accounting 

•  Sales  forecasts,  budgets 
and  orders 

•  Production  scheduling 

•  Word  processing 

The  only  product  available 
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Looking  Bock 

If  you  have  doubts  aboiil  any  of  your  disks,  you 
can  always  check  ihcm  out  with  progiam  Disk 
Cliccker  {COMPUTE!,  A[3iil  1982,  #2:^).  Start 
reading  at  tlic  sul)hea<ling  Disk  Test.  Ihe  informa- 
tion you  need  starts  tlierc.  if  you  invoke  tlie  pro- 
gram's Option  I ,  File  Clieck,  all  files  will  be  closely 
checked  for  any  traces  of  "poison." 

A  series  of  seentingly  natural  actions  on  yoiu^ 
part  can  lead  to  wrecking  a  file  — or  worse,  endan- 
gering a  disk.  In  case  ol  program  troubles,  learn 
how  to  close  your  files  and  avoid  troul^lc.  C 
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PACIFIC 
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PRACTICAL  PROGRAMS 
FOR  THE  VIC  20* 


TuTL 

software 


TOTL.TEXT1.0 


[Tap*|  S25.D0 


Full  capability  word  procesaing: 
Margin  and  spacing  control 
Centered  title  lines 
Indentation  and  tabs 
Upper  and  lower  caae  and  graptitcs 
Full  screen  editing 
Scroll  up  and  down 
Long  documents  created  using  tape 
tiles 


T0TL.TEXT1.5 
TOTL.TEXT2.0 


[Tapal  135.00 
[Dllkl  S3S.00 


ALL  TOTL-TEXT  1 .0  teatures  plus: 
Heading  lines  (up  to  4} 
Footing  line 
Footnotes 
Keyboard  Input 
Additional  working  memory 


RESEARCH  ASSISTANT  1.0 

lT«po|         J35.00 
RESEARCH  ASSISTANT  2.0 

[Dl9k|         138.00 


For  authors,  students,  researchers 
Compile  reference  information 
Create  cross  reference  lists  by 
keyword 

Save  bibltographic  data 
T0TL.LABEL1.D  [Tapa]t2D.I» 

TOTL.LABEL2.0  [Dltk]   $23.00 

Flexible  mailing  list  and  label  program 
User  defines  latiel  size 
Optional,  non-printing  data  line 
Print  all  or  |usl  selected  labels 
Easy  editing 

TOTL.TIME. MANAGER  1.0 

ITipe!       J20.00 

TOTL.TIME. fVIANAQEfl  2.0 

|Dlsk|  $23.00 

Schedules  and  tracks  activities 
By  day  or  by  liour 
Printed  bar-chart  sctieduies 
All  programs  designed  to  run  on  the  VIC  20  with  8k  expander, 
cassette  tape,  and  printer.    Disit  versions  require  VIC  1540  disls. 
Send  check  or  money  order  to: 
(^  TOTL  Software 

P.O.  Box  4742 
Walnut  Creelt,  Ca.  94596 
5?^  Shipping  included.  Calif,  residents  add  6% 

'^\^  sales  lax.  $3.00  charge  lor  C.O.D. 

Dealer-  Inquiries  Welcome 
VIC  20  is  a  trademark  of  Commodore  Business  Machines,  Inc. 


Teach  your  Commodore 
to  use  the  telephone. 


Telecommunicate  with  McTerm 


Don't  miss  oulon  ttie 
computer/telephone  revoluiion. 
Wi»h  our  fVlcTerm  package  and  a 
modem,  your  Commodore 
becomes  an  intelligent  terminal- 
You  can  interact  with  large  and 
small  computers  anywhere  in 
the  world. 

Access  databases  like  the 
Source '" .  or  MicroNel '" ,  or  Dow 
Jones  for  up-lo-ihe  minute 
news,  sports,  stock  market 
reports,  etc.  Write  programs  on 
your  micro  and  run  them  on 
distant  mainframes. 


McTerm  actually  saves  you 
money  and  time  wtitle  you  use 
it.  There's  no  need  to  read  data 
line-by-iine  as  you  receive  it. 
Instead,  you  can  quickly  save  it 
all  to  disk  or  printer  and  sign- 
off.  You  save  on  expensive 
computer  time  and  long 
distance  phone  rates. 

fvlcTerm  sends  and  receives 
faster  (han  anything  else  on  the 
market  -  up  lo  1 200  baud. 
Adjustable  duplex,  ecfio,  and 
parity.  Runs  on  any  Commodore 
4000  or  8000  series  computer  with 
BASIC  after  version  1 .0.  Works 
with  most  RS-232  modems  and 
supports  auto  dial.  Wrile/Or  Phone 
for  Data  Sheet. 


McTerm  connects  you  with  the  rest  of  the  world. 

Madison  Computer,  1825  Monroe,  Madison,  Wl  53711  USA.  608-255-5552 
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VIC  sticks 
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VIC  joysticks  have  already  been  described  by  David 
Malmberg  {Home  and  Educational  COMPUTING.', 
Number  1).  There's  also  a  more  formal  description 
in  the  Pro^ammer's  Reference  Guide.  Let's  pick  up 
on  joysticks  one  more  time. 

Collision  With  Keyboard 

Try  this.  Hold  the  joystick  over  to  the  right  and, 
while  you're  holding  it,  press  the  VIC  number 
keys.  You'll  see  that  the  odd  numbers  appear  cor- 
rectly on  the  screen,  but  the  even  digits  are  either 
missing  or  butchered.  As  soon  as  you  release  the 
joystick,  the  keyboard  action  returns  to  normal. 

What's  going  on?  In  the  interests  of" economy, 
Connnodore  has  made  one  of  the  keyboard  lines 
do  "double  duty"  and  lest  part  of  the  joystick  as 
well  as  perform  its  normal  keyboard-checking 
functions.  This  is  a  two-way  interference.  We've 
seen  that  the  joystick  can  interfere  with  the 
keyboard;  in  addition,  the  keyboard-servicing 
routines  can  make  it  impo.ssible  to  check  part  of  the 
joystick.  The  routines  which  read  the  keyboard  are 
a  special  type  called  "interrupt"  programs;  this 
makes  them  hard  to  control. 

Once  you  know  the  question,  the  answer  isn't 
hard.  To  check  the  joystick  completely,  we  must 
shut  off  part  of  the  keyboard.  If  we  need  to  keep 
the  whole  keyboard  live,  we  must  turn  it  back  on 
again  after  checking  the  joystick. 

We  may  shut  down  part  of  the  keyboard  with 
POKE  37154,127  and  restore  it  with  POKE 
37154,255.  We  need  to  do  this  only  to  check  the 
Right  position  of  the  joystick,  wliich  is  done  by 
lookingat(PEEK(37l52)AND  128). 

Solving  The  Collision 

What  are  our  options?  First,  if  we  have  a  program 
that  doesn't  need  the  joystick's  Right  position,  we 
can  ignore  the  whole  question. 

If  we  have  a  program  tliat  doesn't  need  the 
keyboard,  we  can  start  with  POKE  37  1 54, 127  as 
our  first  statement  and  restore  the  full  keyboard 
only  when  the  program  ends.  It  won't  matter  that 
the  keyboard  is  partly  disabled  during  the  program 
run.  If  the  user/player  stops  the  program  rather 
than  allowing  it  to  end  normally,  however,  he'll 
find  his  keyboard  is  acting  badly.  This  isn't  serious; 


the  RUN/STOP- RESTORE  key  combination  will 
fix  everything  up. 

If  we  want  to  keep  the  keyboard  live  during 
play,  each  check  of  the  Right  position  must  include 
the  whole  set  of  three:  di.sconnect  part  of  the 
keyboard,  check  Right,  reconnect  keyboard.  It  will 
cost  us  a  little  more  running  time,  but  it's  neater. 
It's  not  perfect,  however:  some  keys  will  tend  to 
hiccup  if  held  down. 

Machine  language  programs  can  solve  every- 
thing, of  course.  They  won't  have  a  speed  problem, 
so  the  keyboard  can  be  quickly  disabled  and  re- 
established. And  the  "hiccup"  will  go  away  if  the 
interrupt  is  disabled  during  joystick  checking;  the 
interrupt  routine  won't  jump  in  and  be  fooled 
during  this  check.  Even  in  BASIC,  however,  you 
can  do  a  competent  job. 

Difficult  Diagonals 

Joysticks  are  often  inexact.  You  may  think  you  are 
pushing  Up,  but  you  are  slighUy  off  true  and  the 
joystick  might  record  both  Up  and  Left. 

The  computer  detects  this,  but  your  program 
must  tnake  a  decision.  If  your  progratu  doesn't 
want  diagonals,  you  must  decide  which  of  the  two 
directions  —  say.  Up  and  Left  -  is  intended.  It's 
easy  to  get  the  wrong  one. 

Directions  are  picked  up  as  follows:  UP  is 
PEEK(37 151)  AND  4;  DOWN  is  PEEK(37 151) 
AND  8;  LEFT  is  PEEK(3715I)  AND  16.  The  "fire" 
button  is  detected  with  PEEK(37151)  AND  32,  and 
RIGHT  is  checked  as  above,  doing  a  partial 
keyboard  disable  and  then  working  with 
PEEK(37I52)  AND  128.  Each  of  these  values 
becomes  zero  when  the  appropriate  direction/ 
button  is  activated. 

You  might  write  your  program  to  check  UP, 
then  DOWN,  then  LEFT,  etc.,  and  to  go  to  the 
appropriate  action  when  ytju  find  an  active  position. 
If  so,  you'll  miss  the  diagonals:  UP/LEFT  will  exit 
on  the  UP  condition  and  never  check  the  LEFT, 
for  example.  This  might  be  good  for  your  particular 
game,  but  think  of  the  human  interface:  the  player 
might  believe  that  he  is  pressing  LEFT;  the  joystick 
is  signalling  LEFT  and  UP;  and  your  program  is 
reading  only  UP. 

There's  no  absolute  answer  to  this  kind  of 
question.  Depending  on  the  application,  you  can 
make  certain  choices.  If  you  have  on  the  screen  a 
missile  which  is  flying  to  the  right,  for  example, 
you  might  choose  to  ignore  all  RIGHT/LEFT 
signals  from  the  joy.stick  and  honor  only  UP/ 
DOWN.  Another  approach  is  to  design  your  game 
so  as  to  use  diagonals. 

It's  po.ssible  to  write  programs  which  "de- 
bounce"  the  joystick  -  that  is,  it  mu.st  be  returned 
to  the  center  or  rest  position  before  a  new  signal 
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Will  be  accepted  from  it.  This  gives  the  effect  of  an 
impulse  type  of  stick  -  action  takes  place  only  when 
the  stick  is  moved. 

A  Simple  Joystick  Aigoritiim 

One  of  the  annoying  things  about  joystick  testing  is 
that  the  input  is  logically  inverted:  the  appropriate 
input  is  zero  when  activated,  rather  than  zero 
when  off.  Although  the  information  is  the  same 
either  way,  our  minds  don't  like  it.  It  seems  more 
sensible  to  us  to  have  bits  turned  on  when  the 
joystick  is  pushed;  this  allows  us  to  extract  combi- 
nations of  bits  with  the  logical  AND  function.  A 
simple  conversion  statement  which  allows  this  is: 

X  =  (NOT  PEEK(37151))AND  60-((PEEK(37152)AND 
128)^0) 

Don't  forget  to  POKE  37 1 54  with  1 27  before  doing 
this  test,  or  the  Right  position  won't  be  delected 
properly;  and  remember  to  POKE  371.54  back  to 
255  after  the  test. 

After  executing  the  above  statement,  variable 
X  will  contain  complete  information  about  the 
joystick.  If  nothing  is  active,  X  will  be  zero.  If 
we  want  to  check  a  change  in  the  joystick  status,  we 
can  see  if  the  value  of  X  has  changed  since  last 
time. 

We  may  now  detect  the  various  control  posi- 
tions with  the  appropriate  AND  statements: 

Fire  Button  -X  AND  32 

Left  -X  AND  16 

Down  -XAND8 

Up  -XAND4 

Right  -XANDl 

In  each  case,  the  result  of  the  AND  will  be  zero  if 
this  position  is  not  active.  Combinations  can  be 
used:  for  example,  if  we  are  interested  in  only  UP 
and  DOWN  at  this  moment,  w'e  could  check  X 
AND  12. 

When  coding  this,  use  parentheses  liberally 
around  the  AND  statements.  For  example,  to  test 
for  Left,  code:  IF  (X  AND  16)<>0  THEN  ...  It 
won't  work  properly  otiierwise. 

For  motion,  we  can  extract  the  Left/Right  and 
Up/Down  components  with  coding  such  as: 

H  =  SGN(XAND  1)-SGN(X  AND  16) 

V  =  SGN(X  AND  8)  -  SGN(X  AND  4) 

This  produces  value  for  H  and  V  as  follows:  0  for 
no  motion  in  this  direction;  4-  1  or  -1  for  motion  in 
the  appropriate  direction. 

Putting  It  All  Together 

The  following  simple  program  gathers  together 
the  jovstick  techniques  we  have  discussed.  It's  a 
simple  sketching  program. 


130  REM  .JOVSTICK  PROGRAM 

118  PRINT  CHR$a47);CHR$(142;> 


REM 


CLEAR  SCREEN 

1  £0  IiflTfl   5 ..  23 ..  :::0 ..  3 1 ..  1 44 ..  1 5b ..  1 5S ..  1 53 

130  DIM  C-::?)  :  REM  COLOURS 

140  FOR  J=e  TO  7:REflD  CCJ!:' ^NEKT  J 

150  3=1:  PR  I  NT  CHR*>::C'::s::0.; 

200  REM  TEST  JOVSTICK 

210  POKE  37154..  127 

220   X='::H0T   PEEKC3715i::'>flND   60- ((PEE 

Kc:37152>flHD    123)=0> 
230   POKE    37154.255    :    REM      RESTORE   K 

EVEOhRU 
240    IF    <.y.   flHIl   32::'=0   GOTO   300    :    REM 

NO  EUTTON 

250  IF  B>0  GOTO  260  :  REM  DEBuUNCE 

BUTTON 
260  E=1:S=S+1UF  S>7  THEN  S=0 
270  PRINT  CHR$(C'::S >::>.;  :  REM  CHANGE 

COLOUR 
2S0   GOTO    200 
3tTi0   E=t3 

310  H=SGNCy  RND    i6::-    -  SGHCK   RND    1> 
320  V=SGN<X  RND   4>    -   SGN<X   AND   8) 
330   PRINT   CHR*'::20y>.;CHR*(17>  ;CHR*a 

7:^;CHRtc:29::i: 
340   FOR   J=0   TO   H+l:  PRINT   CHR* ( 1 57  J .; 

:HEKT   J 
350   FOR   J=0   TO    V+l:pRINT   CHR$<145); 

■\\Eyj  J 
360   GOTO   200 

A  few  comments  on  the  above  coding.  The 
Fire  button  is  used  to  change  color  on  the  screen; 
the  program  debounces  the  button  (using  variable 
B)  .so  that  holding  down  tlic  biuton  does  not  cause 
a  continuous  color  change. 

Lines  310  and  320  compute  reverse  values  of 
V  and  H  compared  to  the  algorithms  giveii  previ- 
ously. In  ihi.s  case,  we're  computing  an  inverse 
activity  -  how  many  places  to  back  the  cursor  up 
for  a  given  position. 

Lines  330  to  350  are  rather  "gimmicky";  we 
force  the  cursor  right  and  down,  and  then  count 
our  way  back  to  the  desired  position  using  cursor- 
left  and  cursor-up  characters.  The  intent  here  is  to 
illustrate  the  use  of  the  V  and  H  directional  values. 
You  may  find  other  ways  to  achieve  the  same  ob- 
jective when  you  write  your  own  programs. 

The  program  prints  the  "ball"  character, 
CHR$(209);  you  can  switch  to  another  character 
by  making  the  appropriate  change  in  line  330. 

The  joystick,  can  indeed  be  interfaced  with 
your  program;  all  you  need  is  to  learn  a  few  rules. 
You  must  set  yoiu"  own  objectives  as  to  how  the 
joystick  best  interfaces  with  the  u.ser  in  yotir  appli- 
cation. Once  you  have  learned  the  mechanics,  it's 
not  hard  to  make  everything  work.  @ 
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GRAVK  ROBBERS  S13.95 

Introducing  ihe  Tirsi  GRAPHIC 
ADVKNTURE  ever  available  on  the 
VK'-20!  Wiih  realistic  audio-visual 
effects,  you  explore  an  old  deserted 
graveyard  and  actually  see  the  perils 
thai  lie  beyond. 

NIGHT  RIDKR  S12.95 

High  ^pced  night  time  driving 
simulator. 


TREASURES 
OFTHEBATCAVK  SI4.95 

Battle  the  vampire  bats  as  you 
search  their  cave  for  gold  bullion. 
Fast,  real  time  action  svill  keep  you 
playing  for  hours.  Of  course,  you 
are  in  a  different  cave  every  time 
you  play. 

COSMIC  DEBRIS  S14.95 

This  highly  adoiciive  arcade  type 

game  siill  keep  you  battling  the 
aliens  for  days. 

Send  for  free  catatofi.  Atl  prof-roms  ftl  in  (he  standard  i-'IC  memory. 

and  catt  bf  controlled  from  the  keyboard.  Ai!  programs  on  cassette  tape. 

Ordering— Please  add  SJ.50  postage  and  handling  per  order. 

PA  residents  please  add  6%  sales  tax. 

j'tfastercard  or  VISA  Charges — Please  .send  yuur  iiceount 

number  and  card  expiration  date. 


STREET  SWEEPERS  S14.9S 

Gobble  up  all  of  the  dots  in  the 
maze  before  the  ensuing  nemesis 
gets  you.  The  maze  is  different 
every  time,  and  if  you  succeed  in 
getting  all  the  dots,  you  get  progres- 
sively harder  mazes  to  complete  as 
your  skills  increase.  Does  this  sound 
like  Pat  Man?  It  isn't!  Highly  rcc- 
omirtendcd  and  extremely  addicting. 
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STAR 
ATTRACTIONS 

By  Wunderware 

Presenting  these  games  and  many 

more  for  your  VIC-20. 

■^THB  MAD  PAINTER    This  )i;imc 
i^  a  little  LiiliC|iii'  iwui  ii  Uit  oj  luri.  Yoii 
cot^trol  a  piiliit  hnish,  [imvin^  it  nroiind  a 
i-nlorflll  ItlliZt*   Yniir  job  is  to  p.litll  the  cnllri' 
inii/.c.  TIlis  is  util  ;ts  t-iisv  ;is  it  snllllds.  t>('i-;iiisc 
iii  Ihr  Ill!l/i-  wiili  voii  -ir<'  tsvii  s-ctriltl(ios  Brisllr 
Hiiers  Itliey  love  p;iinl  Ijroshrsl.  Occasion;] 
y(JU  svill  rfi-cis'f  a  visit  Iroin  an  Invisibl*- 
Stomper  who  Icasrs  footprints  In  your 
Irrsh  painl.  R«lllirrsioyBlick.      $9.9!i  cassette 

"^GALAXY  INVASION    I)cc[ii-r  aiifl  dcfjxT  ycHi  Ho  into  the  hnslilf 
alicii  fiala\\.  (.jnill  puiiils  bv  ninnci)vcrlri|*  viJiir  ship  to  r?*Sfl(e  men 
as  they  drill  by.  l>ee|)  space  fuel  sltitioiis  so  y<Hi  can  conlimje 
voiir  (rt-k.  asifroiils  and  sjiace  mines  which  you  must  iivotd  at  all 
cost,  arc  all  a  ]iart   iif  llli>   inn  and  rxcilillj;  cine  player  f>amf. 
Joystick  required.     $9.95  cassette,     $12.95  disk 

■^SNAILBAITI  Don't  Icl  the  name  fool  you!  This  fjame  is  last 
arcade  acliiin  all  the  way!  Your  Job  is  to  prnlect  a  flosi-er  bed  from 
an  onslaii|4b(  of  .snails.  Vnu  are  armed  wilh  it  spray  jjiin  fuli  of 
insect Icidf,  As  ihey  /.Ij)  !icros.s  the  field  on  their  svay  to  chomp 
down  your  flowers,  the  snails  leave  ej*fis  which  ymi  hiid  heiier 
destrov  tool  For  otic  player,  requires  joystick.  $10.95  cassette, 
$13.95  disk 

■Send  TjOC  [relorid.itiir  SKilii  rtidcil  for  caiainit  and  free  proiiraiiilislini^, 

-  I'rm-  itieiutlcs  t^iislagcA  Mandiiiiu,     -('alaiogls  included  with  nrder 

-  I'ciiTmn  nrtlers  &  COD  s:  I'k-ase  add  8.1.00.     ■  t'rlees  are  sutjieci  Id  ch;iriu<- 
witlinul  rmtlcc-     '  Setid  ctii'ctf  or  money  order  In 

wunderware 
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Wrap 9.95 

Capture 9.95 

Target  Moon 9.95 

Math  Drill 9.95 
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•Home  Inv 16.95 
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Spelling  2-6 9.95 

(Specify  Grade) 
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Write  for  FREE  Catalog 


VISA' 
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pro^ran  litrarj,  :;  syr.'.ai 
^lloHins  cnl>  valiO  Bneconics 
CreaT-e,  Print,  Load,  Delr'-e, 
ting,  full  u^f:    of  cursor/ira* 

AeSCMBLER  Inputs    5Purc<- 

rn  (ntMacivc  mal  Of  Occinai,  an 
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cSFtHreC:    i  r.    the    sarif    propr 


update  tfic  3&5*nE)ly  language  source- 
neck5  each  ataicR^fvl  3r  ]l  is  entered,, 
nd  adaressing  nacics.  Menu  options  ^re 
tns«rt.  Change,  and  Savt,  AuLoeatic  t^b- 
rt/delet*    keys.      Truly    "human      engineered" 

prDgi --ij]  scEnents  crciited  with  The  Edltcr. 
35  ucll  as  the  gcncr'iit.eicl  nacrhlnc  langu^igc 
c!      opt.Lonal  Ijr      produce^     n^ohinp      larp.uogc- 

Printer   omlpul.    i^   .nup^orLed, 
t   load   ivimtsntii   From    Lh*      library     createa 
hine    langudtr    prcgraB-.    is    POIiEd    intc    mftBory 
flttr    flay    Se    autonalical  ly    rfs^t    tc    a    valve 

pran.       faehlnr    lansujg>e    and    B*SlC    say    te 

rough   U5?    Of   "tie   Loader. 


GUONfPICAPJT      FEATURES 

Profir&ftS  of  rany  hundred  £t3Ler:cnrs  nay  be  d:^3erCl«a  on  even  the 
^K  V!C-fO<  LoPC  proerana  are  ass^ecbled  in  sfgnenti,  e*cr,  segHent  C3pa> 
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nundrfil  siatersicnia  on  eipandrd  syslccs..  Anjf  number  of  labels  nay  t« 
used  and  iJtiels  ^rt  variable  up  to  T'j  characters  tn  l^ntth.  Out-of- 
meiBory    a;id    symbol     lablr    overflow    errors    rn-vt^f    occur. 
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Operand  fle^lds  iray  in<:]u(!Hf  canplei  algcDraic  rupresaions  unlij^ine 
the  ,  .  ■  /  f  Untp^er  :.nd  fracLional  pgwera  supported),  5  (lofji^al 
AND),  S  {logical  OP)  npprators,  and  any  nuei&tf  of  lercia  m  eonbinations 
of  decitr^lj  he^iadec  ima  I  ,  prograr  counter,  SjflflthOltC  address  and  literal 
rormats.    Negative   nurcbera    generate    Swo's   i^ortplenent    v;flues. 

This  15  a  qualiiif  piece  cf  software,  conbinint  notiAun  capability 
vtth   ease   of  u&e. 

iJ".^^  *  SI. 00  costage  f.  hanolifig.  VI.-.i/HC  acctptec  with  *1,0J  service 
chirje  and  incluiien  pf  4cct*  t  anc  «»pirition  date.  Seno  piyeieftt  to 
Frejrten   Silk,    P,0.^o»    707,    Cannon   Falls   WH,    ^^CO?. 

VIC-?0    15    a    regiaierea    traeicaark    cf  Conroaore    Bu=in«5s    Hachines. 
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In  this,  the  conclusion  of  a  three-part  series,  several 
demonstration  programs  teach  the  concepts  (and  show  off) 
the  new  Atari  GTJA  graphics  chip.  The  GTIA  costs 
nothing  if  your  machine  is  still  under  warranty.  If  you 
have  an  older  Atari,  your  nearest  authorized  center 
should  be  stocking  it  by  now  and  will  install  it  for  about 
$60  according  to  Atari  If  you  just  bought  your  comjmter. 
it's  in  there. 


Atari  Video 
Graphics  And 
Tlie  New  GTIA: 

Parts 


Craig  Chamberlain 
Birmingham,  Ml 

Welcome  back  to  our  discussion  of  Atari  playfield 
graphics  and  the  exciting  new  GTIA  chip.  In  Parts 

I  and  2  I  presented  definitions  of  various  terms 
related  to  graphics,  explained  the  normal  graphics 
modes,  and  then  introduced  the  three  new  modes 
provided  by  the  GTIA.  Specifically,  these  new 
modes  are; 

MODE  DESCRIPTION 

9  1 6  shades  of  one  color 

10  8  indirected  colors 

II  16  colors  (one  luminance) 

Here  are  several  programs  in  Atari  BASIC  to 
demonstrate  how  these  new  modes  might  be  put  to 
use.  But  first,  let's  tie  up  a  few  loose  ends  from  the 
previous  articles. 

We  used  a  standard  method  to  show  bit  desig- 
nations in  the  first  parts  of  this  article.  If  you  are 
not  familiar  with  this  convention,  here's  how  it 
works.  Any  given  memory  location  or  hardware 
address  consists  of  one  byte  made  up  of  eight  binary 
units  called  bits.  These  bits  are  numbered  zero  to 
seven  and  are  frequendy  shown  as  DO,  Dl,  D7,  etc. 
Individually,  each  bit  can  have  two  values,  zero  or 
one,  but  from  the  viewpoint  of  a  byte,  they  take  on 
quite  diffeient  values  known  as  "powers  of  two." 
For  example,  D3  means  "two  to  the  power  of  three," 
which  also  means  "the  number  two  used  as  a  factor 
three  times."  Two  times  two  times  two  is  eight,  so  if 
we  wanted  to  turn  on  only  bit  tliree  in  a  given 
hardware  register,  we  would  POKE  it  with  an 
eight.  If  we  want  to  turn  several  bits  on,  we  must 


add  all  the  proper  values  together. 
BIT       VALUE 


0 

1 

1 

2 

2 

4 

3 

8 

4 

16 

5 

32 

e 

64 

7 

128 

Mode  1 1  can  be  invoked  by  turning  on  bits  six  and 
seven  of  GPRIOR,  location  623  (decimal).  Thus  we 
would  POKE  623  with  64+128,  which  is  192.  This 
brief  explanation  should  help  you  deal  with  the 
memory  locations  and  hardware  registers  described 
in  the  previous  ardcles.  Now  for  a  review  of  the 
primary  graphics  statements  of  Atari  BASIC  and 
some  special  notes  about  the  GTIA. 

Graphics  Statements 

GRAPHICS  aexp 

This  statement  is  the  same  as  OPEN  #6, 
12+  I6,aexp,  "S:",  and  tells  the  screen  handler  to 
open  the  screen  to  one  of  12  modes.  The  number 
"aexp",  which  means  "arithmetic  expression,"  can 
range  from  zero  to  11.  Characteristics  of  these 
modes  are  explained  in  chapter  nine  of  the  Atari 
BASIC  Reference  Manual. 

Some  modes  allow  split  screen  configurations, 
which  means  that  a  text  window  appears  at  the 
bottom  of  the  screen.  Of  course,  mode  zero  does 
not  allow  a  text  window  because  mode  zero  is  the 
text  mode,  although  you  can  experiment  with 
POKE  703,4.  Modes  one  through  eight  do  support 
text  windows,  and  the  only  way  to  get  a  full  screen 
(no  text  window)  in  one  of  these  modes  is  to  add  16 
to  aexp  in  the  Graphics  statement.  When  using  a 
full  screen  mode.  Atari  BASIC  forces  a  mode  zero 
if  it  has  to  print  normal  text.  It  is  impossible  to  use 
these  full  screens  in  the  immediate  programming 
mode  Ijecause  the  "READY"  prompt  forces  the 
mode  zero  screen. 

Due  to  technical  reasons  explained  last  month: 
modes  9,  10,  and  1  I  do  nt)t  normal! v  allow  text 
windows.  You  can  fool  the  operating  system  into 
giving  you  one  of  tiiese  modes  with  a  text  window 
by  asking  for  mode  8  and  then  doing  a  couple  of 
POKE  statements,  like  this: 

MODE     POKES 

9  POKE  87,9:  POKE  623,64 

10  POKE  87,10:  POKE  623,128 

11  POKE  87,11:  POKE  623,192 

Location  87,  known  as  DINDEX,  tells  the 
operating  system  the  cLirrent  mode  and  is  used  in 
the  computation  of  row  and  column  addres.ses  for 
plotting,  .so  any  number  from  nine  to  eleven  will 
give  the  same  results.  Unfortunately,  the  text  win- 
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dow  obtained  by  this  method  looks  weird.  The  only 
way  to  get  a  real  text  window  is  to  use  a  display  list 
interrupt,  discussed  later. 

If  you  add  32  to  aexp,  the  screen  will  not  be 
cleared  when  the  new  mode  is  requested. 

Finally,  the  CTIA  and  GTIA  support  five 
other  modes  which  the  operating  system  does  not 
recognize.  They  are  the  eight  by  ten  matrix  charac- 
ter version  of  mode  zero,  the  multi-color  text  char- 
acter modes,  and  the  single  scan  line  versions  of 
modes  .six  and  seven,  for  160  bv  192  plotting  in 
one  or  three  colors.  The  only  way  to  access  these 
modes  is  to  write  a  custom  display  list,  which  has 
been  discussed  in  previous  COMPUTE!  articles. 

COLOR  aexp 

This  specifies  the  playfield  that  will  be  used  for 
PLOT  and  DRAWTO  statements,  until  changed 
by  another  COLOR  statement.  It  does  not  in  any 
way  change  any  of  the  color/luminance  registers 
for  the  various  playfields!  The  range  of  aexp  de- 
pends on  the  number  of  different  plav fields  avail- 
able in  the  current  graphics  mode.  This  still  holds 
true  for  the  new  GTIA  modes.  For  example,  a 
COLOR  2  in  mode  9  means  that  future  plotted 
points  will  be  rather  dark,  whereas  bright  lines  will 
be  drawn  after  a  COLOR  1 2. 

In  mode  11,  COLOR  5  chooses  a  purple  color, 
as  indicated  by  the  chart  in  part  one  of  this  article. 
For  all  modes,  COLOR  0  (zero)  is  the  background 
or  "erasing"  color.  Normally,  the  operating  svstem 
wants  you  to  specify  the  playfield  each  time  you 
write  to  the  screen,  but  Atari  BASIC  automatically 
tells  the  operating  system  which  playfield  you  have 
chosen  every  time  you  use  PLOT  or  DRAWTO. 
Incidentally,  the  data  j)arl  of  the  COLOR  statement 
is  stored  in  memory  location  200  (decimal),  but  I 
would  not  recommend  using  that. 

One  other  note.  To  be  technically  accurate, 
COLOR  1  corresponds  to  playfield  zero,  COLOR 
2  means  playfield  one,  and  so  on. 

POSITION  aexpl,aexp2 

This  statement  moves  the  graphics  cursor  to  the 
location  on  the  screen  designated  by  the  two  num- 
bers, according  to  the  Cartesian  coordinate  system. 
No  range  checking  is  done. 

PLOT  aexp l,aexp2 

This  is  the  same  as  POSITION  aexpLaexp2:  PUT 
#(3,coior  where  "color"  is  the  playfield  type  chosen 
by  the  most  recent  COLOR  statement.  You  will  get 
an  error  number  141  if  you  try  to  PLOT  outside 
the  bounds  of  the  screen.  All  three  new  modes 
have  resolution  of  80  by  192. 

DRAWTO  aexpl,  aexp2 

Essentially,  this  is  the  same  as  PLOT  except  that  a 
line  is  drawn  from  the  most  recently  plotted  point 
to  the  new  point  indicated  by  aexpl  and  aexp2. 


You  can  also  do  this  with  an  XIO  I7,#6,0,0,"S:". 
See  page  54  of  the  Atari  BASIC  Reference  Manuul  to 
see  how  XIO  18  can  be  used  to  fill  areas  with  a 
playfield. 

LOCATE  aexpl,aexp2,avar 

I  don't  know  why,  but  nobody  seems  to  know  about 
this  statement.  It  could  be  considered  the  reverse 
of  PLOT.  Instead  of  putting  a  playfield  point  at  a 
certain  location  on  the  screen,  thisstalemenl  returns 
to  you,  in  the  arithmetic  variable  "avar",  the 
playfield  number  of  the  point  at  location 
aexpl,aexp2.  This  playfield  number  will  be  the 
same  as  the  vahie  of  COLOR  that  was  in  effect 
when  tlie  point  was  plotted.  LOCATE  is  actually 
quite  handy.  It  is  very  useful  in  games  where  colli- 
sions occur  between  differently  colored  players, 
but  it  has  many  other  applications,  too.  LOCATE 
is  the  same  as  POSITION  aexpl  ,aex|)2:  GET 
#6,avar. 

SETCOLOR  aexpl,aexp2,aexp3 

Tliis  is  the  statement  which  changes  the  color  and 
luminance  of  a  playfield  register.  The  number 
aexpl  designates  which  playfield  register  is  being 
changed,  and  is  related  to  the  number  in  the 
COLOR  statement  in  the  following  way: 

COLOR  SETCOLOR  (playfield  number) 

1  0 

2  I    (also  used  for  luminance  in  modes  zero  and 

eight) 

3  2 

—  3   (used  only  in  four  color  text  modes  one  and  two) 

0  4  (background,  or  border  in  modes  zero  and  eight) 


The  value  for  aexp2  is  a  number  from  zero  lo 
1.^  which  specifies  one  of  16  colors.  Sec  the  chart  in 
]Dart  one  of  this  article,  or  on  page  50  of  the  Atari 
BASIC  Reference  Manual,  to  find  w'hich  numbers  go 
with  which  colors.  The  luminance  is  chosen  by 
aexjj.S,  which  can  range  f  nnn  zero  to  15,  but  only 
eight  true  luminances  can  be  selected.  A  value  of 
zero  here  gives  the  .same  luminance  as  one,  two  the 
same  as  three,  and  .so  on.  The  larger  the  tiumber, 
the  greater  the  luminance. 

Remember  that  modes  9  and  I  1  do  not  use 
color  indirection  or  the  playfield  registers,  so  SET- 
COLOR  has  little  use  in  these  modes.  It  can  be 
used  to  set  the  background  color/luminance  in 
these  two  modes,  but  that's  about  it. 

Now  for  mode  10.  This  mode  uses  the  player/ 
missile  color/luminance  registers,  w'hich  cannot  be 
accessed  using  SETCOLOR.  .An  equivalent  POKE 
statement  must  be  used  instead.  The  location  to 
POKE  is  similar  to  the  aexpl  of  SETC:OLOR.  The 
shadows  of  the  playfield  registers  run  from  loca- 
tions 708  (decimal)  lo  712.  The  value  to  POKE 
contains  the  color  and  luminance  information  and 
is  a  combination  of  aexp2  and  aexp3.  This  value  is 


Do  You  Know  You r  Apple  or  Atari 

Can  Already  Talk? 


It's  the  Software  Automatic  Mouth  —  S.A.M. 

The  brand  new,  all-software,  high  quality  speech  synthesizer 

from  DON'T  ASK. 

S.A.M.  gives  you: 

Unlimited  vocabulary 

Full  inflection  at  your  control 

Effortless  access  from  BASIC 

Separate  pitch  and  speed  control 

Thorough,  instructive  owner's  manual 

Easy-to-learn  phoneme  spelling  system 

And  automatic  English-to-speech  conversion 

Elaborate  internal  pronunciation  rules  for  natural-sounding  speech 


S.A.M.  for  the  APPLE  11/11+  includes: 

8  bit  digitai-to-analog  converter  and  audio  amplifier 
on  a  board  (amplifies  tfie  sound  of  all  your  APPLE 
games). 

•  S.A.M.  on  disk 

•  Complete  documentation 

•  English-pfioneme  dictionary 

Only  $124.95 

APPLE  is  a  irademark  of  APPLE  COMPUTER,  INC. 


S.A.M  for  the  ATARI  400/800  includes: 

•  S.A.M.  on  disk 

•  Complete  documentalion 

•  Englisfi-pfioneme  dictionary 

Only  $59.95 

Note:  On  the  ATARI,  screen  blanks  during 
vocal  output. 

ATARI  is  a  Irademark  of  ATARI  INC. 


Hear  S.A.M.  at  your  favorite  computer  store  today. 
For  more  Information,  contact: 

DON'T  ASK 

Computer  Software 

2265  Westwood  Blvd.,  Ste.  B-1  50 
Los  Angeles,  California  90064 
(213)397-8811 


•  For  a  copy  of  ttie  owner's  manual,  specify  computer 
and  send  S2.00  to  DON'T  ASK. 

•  You  can  order  S.A.M.  directly  from  DON'T  ASK. 
Add  $2.00  for sfiipping  and  fiandlingtoyourcrieckor 
money  order  (or  order  C.O.D.). 

Dealer  inquiries  welcome 


Talk  Is  cheap 
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the  sum  of  16  times  the  color  number,  plus  the 
luminance.  In  effect,  SETCOLOR  X,Y.Z  will  do 
the  same  as  POKE  708 +  X.  16=*=V  +  Z.  If  you  want 
to  change  ilie  player/missile  color/luminance  regis- 
ters, which  run  from  locations  704  to  707,  u.se  the 
same  procedure  of  multiplying  the  color  by  16  and 
then  adding  the  luminance.  Refer  to  part  one  oi 
this  article  for  a  chart  that  tells  which  COLOR 
numbers  match  with  which  registers. 

Some  Lively  Demos 

Now  comes  the  good  part,  where  the  action  is!  If 
your  Atari  computer  has  a  GTIA  in  it,  here  are 
some  programs  to  show  off  the  talents  of  this 
reniarkaljle  chip. 

How  to  put  16  colors  on  the  screen?  It  could 
be  done  in  one  line: 

GRAPHICS  1 1;  FOR  K  =  0  TO  79:  COLOR  K:  PLOT 
K,0:  DRAWTO  K,191:  NEXT  K:  FOR  K  =  0TO  0  STEP  0: 
NEXTK 

The  endless  loop  is  necessai-y  to  prevent  Atari 
BASIC  from  printing  a  "READY"  prompt  which 
wtnild  force  mode  zero.  To  make  the  vertical  coloi" 
bands  wider,  change  the  COLOR  K  lo  COLOR 
K/5.  To  .see  16  shades,  change  the  GRAPHICS  1  1 
to  GRAPHICS  9. 

A  fancier  way  of  showing  16  shades  is  found  in 
Program  1.  After  drawing  the  shades,  the  back- 
ground color  is  rotated  through  all  16  colors. 

Program  3  randomly  draws  lines  in  16  colors. 
You  can  make  these  colors  appear  darker  or  more 
pastel  by  changing  the  luminance  of  the  back- 
ground. Please  note  that  mode  I  I  is  the  onl)  mode 
in  which  the  background  is  .set  by  the  operating 
system  to  a  limiinance  of  six.  .All  other  modes  have 
backgroun<ls  of  color/luminance  zero  (black). 

Program  2  demonstrates  the  color  indirection 
capabilities  of  mode  10.  Locatiorr  20  is  the  lowest 
counter  ol  the  realtime  clock,  so  it  is  always 
changing.  Continuously  PEEKing  this  location  and 
POKEing  the  value  into  a  color  register  gives  a  nice 
"throbbing""  color  spectrum  effect. 

How  about  a  doodling  program  that  lets  you 
draw  in  l(><-olors  using  the  jo\ slick?  Program  I 
does  this  in  onl\'  three  lines  of  Atari  B.ASIC!  code! 
Press  the  joystick  trigger  to  change  colors. 

Program  5  is  a  really  beautiful  color  kaleido- 
scope generator,  considering  it  is  only  four  lines 
long.  It's  not  something  you  will  spend  hours 
watching,  but  it  can  produce  some  nice  pictures. 
Try  changing  the  K  =  I  +J  in  the  second  line  to 
K  =  I  for  a  different  picture.  Or  you  can  reverse 
the  direction  of  the  main  loo]>s,  as  in  FOR  I  = 'H 
TO  1  S'LEP  -1 .  If  you  change  the  )  loop  (note  that 
it  starts  at  zero,  1- OR  J  =  31  TOO  STEP -I),  you  will 
also  want  to  change  the  H  loop  (FOR  H  —  I  TO  3 
STEPl). 


To  show  256  colors  on  the  screen  all  at  once, 
use  Program  6.  This  program  does  not  show  tlie 
colors.  Rather,  it  produces  a  single  line  which  you 
can  ENTER  from  disk  or  cajisette.  This  single  line 
performs  all  the  magic.  What  is  also  neat  about  this 
program  is  tliat  when  you  EN  I'ER  the  line  in,  the 
program  already  in  memory  is  untouched.  If  you 
examine  Program  6,  you  will  see  that  it  writes  a  line 
to  the  chosen  device,  but  llie  line  has  no  line  number 
in  front  of  it.  When  you  ENTER  this  line,  it  is  the 
same  as  typing  it  in  the  immediate  mode.  When 
Program  6  asks  for  a  device  specification,  respond 
with  C:  for  cassette  or  Difilename  for  disk. 

I  included  the  assembly  source  code  and  Atari 
BASIC  installation  routine  for  a  display  list  inter- 
rupt service  routine  (Program  8)  that  creates  a  text 
window  on  modes  9,  10,  or  1  I.  An  interrupt  is 
requested  at  the  last  mode  line  of  the  graphics 
mode  portion  of  the  screen.  The  service  routine 
takes  the  value  of  (;PRIOR,  sets  the  (HI  A  m<Kle 
select  bits  to  zero,  and  stores  the  result  in  PRIOR, 
the  hardware  register.  PRIOR  gets  reset  to  the 
value  of  (iPRIOR  as  part  of  the  vertical  blank 
.service  routine.  The  routine  also  stores  a  zero  into 
the  backgroimd  hardware  register.  Ibis  was  neces- 
sary to  fix  a  conflict  in  mode  1 1 .  Setting  the  lumi- 
nance in  7 1  2  also  changes  the  Ixjrdcr  aiound  the 
text  window.  But  this  "fix"  created  another  jjroblem 
in  mode  10.  l-'or  mode  10,  change  the  fourteenth 
D.A'FA  element,  which  normally  shoLild  be  a  zero, 
lo  be  the  same  as  the  number  POKEd  into  704. 

The  service  routine  is  written  using  relocatable 
code,  .so  you  can  put  the  routine  anyplace  in  mci7i- 
ory  simply  by  clianging  the  a.ssignmeni  of  ADDRES 
in  the  second  line.  It  is  currently  set  to  start  at  the 
beginning  of  page  six.  The  first  thice  lines  of  Pro- 
gram 7  actually  install  the  routine.  The  fottrth  line 
just  draws  a  picture  for  pin-po.ses  of  demonstration. 
■N'oticc  the  luminance  change  of  the  colors  wlien 
712isPOKFd. 

M\-  routine  shares  the  problem  of  man\'  displav 
list  interrupt  service  routines;  kevboard  clicks  can 
affect  the  display.  Obviously  this  routine  is  suitable 
only  for  programs  that  do  not  accej)!  keyboard 
input  (use  the  joystick  or  PFFK  the  hardware 
keycode  register  7(i4  directly)  or  tise  serial  I/O  (the 
vertical  blank  routine  is  ablireviatcd  and  PRIOR 
does  not  tjet  reset). 


Program  L 

lO  BRflPHICS  9:FDR  K= 1  TO  10  STEP  2:FDR  J 
=0  TO  15:COLOR  J:PLOT  0 , K « 1 6+ J + I : DRA W 
TO  79,K»16+J+1 

20  PLOT  0,K«16-J : DRAWTO  79 , K « 1 6- J : NE X T  J 
: NEXT  K 

30  FOR  K=l  TO  255  STEP  I6:PDKE  712,K:FOR 
J  =  l  TO  500:NEXT  J:NEXT  K:t30T0  30 


^rL 


CURES  THE  #1 
TERMINAL  ILLNESS 


f  mt   t   >    I   >    r   > 

S.D.S. 

(SLOW  DELIVERY  SYNDROME) 

QUICKSOFTS  cure  doesn't  come  in  a  bottle,  but  it  does  FREE  DELIVERY:  QUICKSOFT  offers  free  delivery  on  all 

come  in  handy  when  your  computer  needs  software  delivered  orders  of  $50,00  or  more.  We  not  only  ship  within  24  hours  but 

promptly,  we  also  pay  the  freight!  (For  orders  of  less  than  $50  add  $1.50 

for  shipping  and  handling.) 

24  HOUR  SHIPPING:  QUICKSOFT  is  the  software-house 

with  a  difference:  SPEED1!  When  you  place  a  phone  order  with  CALL  TOLL  FREE  ANYTIME.  QUICKSOFT'S  toll  free 

QUICKSOFT  we  guarantee  that  It  will  be  shipped  within  numtjer  is  available  anytime  of  the  day  or  night.  For  placing  an 

twenty-four  hours.'  order  or  for  requesting  our  FREE  CATALOG  simply  dial: 

WIDE  SELECTION:  QUICKSOFT  carries  thousands  of  H  _Q^^_C^  7-QOfiQ 

software  disks,  tapes  and  cartridges  for  every  purpose.  We  I  "^J^#^#    ^3^m  u      ^J^J^J^J 

have  business  systems  to  cure  those  overflowing  files,  iilj   /^RCf^niU   f^AI  I     1  '^O  10Qft 

educational  disks  to  relieve  the  worry  of  a  D  in  chemistry,  and  "^   Vi'nC«*JIN   V^MLI-    \-Q^£r\£X30 

adventure  games  to  aid  a  case  of  the  blues.  Please  specify  for  Apple  or  Atari 

QUICKSOFT  HAS  THEM  ALL,  and  right  now  were  having  computer  OR  yOUr  Order. 

specials  on  these  items  from  our  "most  wanted"  list:  'GUARANTEE:  QUICKSOFT  guarantees  shipment  within 

Wo  H     rn  mt                                                                                    tia  Ol  ^^  ^^^^^  °"  eB<irt  phone  order.  If  the  item  ordered  is  not 

wororace  (U)  , I>  ae  readily  available  and  cannot  be  shipped  or)  time,  you  will 

Bug  Attack  fr,D) 23,95  receive  an  additional  5%  OFF  the  regular  QUICKSOFT  price. 

Canyon  Climbers  (T,D) 23.95 

Protector  (T,D) 23.95  VISAMASTERCHARGE  and  C.O.D.  Welcome 

Shootlrig  Arcade  (T,D) 23.95  ^^^^^^^^  B    BS  ^M  ^  ^     ^^^.  ^^B^^ 

Tumble  Bugs(D) 23.95  ^^^Fsl    mmWW      ^M^^Z^ 

Psthllnder (D) 27.95  ^^^^_^S    SSm    ^       ^^    M^^M^^ 

Ulysses  and  the  Golden  Fleece  (D) 27.95  ^='^^^     '^^Eb^^^k.^^^^N^^I      ^B 

Pac-man  (carl) 35.95  Department  3,  P.O.  Box  10854,  Eugene,  OR  97440 

Text  Wizard  (D) 79.95  ,,  copyrighl  1982  Micfocomputer  Support  Group,  INC. 

Prices  effective  through  October  16,  1982. 
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Program  2. 


10  GRAPHICS  lO:F0R  K=705  TO  712:P0KE  K,l 
2:NEXT  K:FOR  K=0  TO  TRICOLOR  (K+4)/10 
:PLOT  K,0:DRAWTO  K,191:NEXT  K 

20  FDR  K=704  TO  712:F0R  J=l  TO  300:P0KE 
K, PEEK (20) :NEXT  J:NEXT  KsGDTO  20 


Program  3. 


10     BRAPHICS     1I:F0R     K=l     TO     124:C0LOR     K:DR 
AWTO     RND  (  1  )  »7<?,  RND  (  1  )  1 191  :  NEXT    K:6DT0 
lO 


I*rogram  4. 


lO  GRAPHICS  ll:Diri  SX  (1  5  >  ,  SY  (  15)  :  FOR  K  =  5 
TO  14:REflD  X , Y : SX ( K > =X : SY ( K ) = Y : NEX T 

K: X=40: Y=96: COLOR  1 
20  PLOT  X,  Y:  X  =  X+SX  (STICK  CO)  ):  X  =  X+  f X<0)  - < 

X>7'?):Y  =  Y  +  5Y(STICK(O)):Y  =  Y+(Y<0)-(Y>l 

91):IF     STR1C5(0)      THEN     20 
30     C=C+1-15* <C=15) :CGLOR     CrGOTO     20:DATA 

1,  1,  1,-1,  1,0,0,0,-1,  1,-1,-1,-1,0,0,0, 

0, 1,0,-1 


Program  5. 


10  GRAPHICS  10:FDR  I=705  TO  712:P0KE  I.P 

EEK (53770) : NEXT  I : FOR  1=1  TO  31  STEP 

1 : C=C+l-9t (C=B) 
20  POKE  704+C, PEEK (20) : FOR  J=0  TO  31  STE 

P  I:CDLUR  INT (RND ( 1 ) «15) +1 : K=l+J : J3=J 

»3:K3=K*3:J8=J+8:J7  1=71-J 
30  PLOT  K  +  7, J3:  DRAWTO  K  +  7 ,  1 9 1  - J  3 : PLOT  72 

-K,J3:DRAWTO  72-K ,  I  9 1 - J 3 : FOR  H  =  3  TO  1 
STEP  -1 
40  PLOT  J8, 191+H-K3: DRAWTO  J 7 i , 1 9 1 +H-K3 : 

PLOT  JS, K3-H:DRAWTO  J 7 1 , K3-H : NEX T  H:N 

EXT  J:NEXT  IrPOKE  77.0:GDT0  10 


Program  6. 


100  IF  PEEK(B7)   THEN  GRAPHICS  0 

105  -^     CHR«(125):'7  "GTIfl  DEMONSTRATION":? 

"by  Tom  Gie^e   4/15/82":? 
110  ">  "This  program  creates  an  ATASCII  f 

i  1  e" 
120  ?  "for  ATARI  BASIC.    The  file  consis 

ts" 
130  ?  "of  one  line  which  will  produce  tw 

o  " 
140  ?  "hundred  fifty  si;:  colors  on  your" 
150  ?  "screen  if  you  have  a  GTIA  install 

ed.  "  ;  ■^ 
170  DIM  S«(120>:?  "Please  enter  device  s 

pecification. " 
180  INPUT  SS:IF  S*=""  THEN  ISO 
190  ?  :TRAP  260:0PEN  #1,8,0.3* 
200  ?  #1 ; "GR. 9: F. K=0TD79: C. K/5: PL. K. 0: OR 

.K, 19I:N.K:K=USR(ADR("; 
210  PUT  #1,34:F0R  K=l  TO  13:READ  P:PUT  # 

1 , P: NEXT  K: PUT  #1 , 34 
220  DATA  173,11.212,10,229,20,41,240,141 

, 26, 208, 208, 24  3, 2  40. 24  1 
230  ?  #1 ; ") ) ":CLOSE  #1:?  "File  has  been 

written.  " 
245  POSITION  2,19:?  "ENTER  " : CHR* ( 34 ) ; S* 

; CHR* (34) 
250  POSITION  2,15:?  "Now  press  the  RETUR 


N  key  if" 
!55  ?  "you  want  to  ENTER  the  file.":NEW 
IbO     STATUS  #1,F:?  "I/O  ERROR  "vPiEND 


Program  7. 

10  POKE  54286, 0: GRAPHICS  GiPOKE  87, 
KE  623,i92:PDKE  PEEK ( 560 ) +256 * PE 
1 ) +166, 143 

20  ADDRES=1536: POKE  54286, 64:FOR  K= 
18:READ  F:PDKE  ADDRES+K , P : NE X T  K 
T ( ADDRES/256) : POKE  513, P 

30  POKE  512, ADDRES-236*P: POKE  54236 
DATA  72, 173, 1 11 ,2, 41 , 63, 141 , 10,2 
1, 27, 208, 169,0, 141, 26, 20 8, 104, 64 

40  FOR  K=0  TO  159:C0L0R  K/10:PL0T  O 
AWTO  79,K:NEXT  K:POKE  712,6:ST0P 


1  1  :P0 

EK(56 

0     TO 

:  P=IN 

,192: 

12,  14 

,K:  DR 

Program  8. 
oooo 


.PAGE 


lO 

11  ; 

12  jnecessary  operating  system  and 
hardware  equates 

13  : 

026F  14  GPRIOR    =     S026F 

;BTIfi  priority  control  (shadow) 
DOlfi  15  COLBK     =     «D01A 

; background  color  register 
DO  IB  16  PRIOR     =     *D01B 

;GTIA  priority  control  (hardware) 
D40A  17  WSYNC     =     tD40A 

jhorizontal  blank  synchronization 

18  ; 

19  ; 

oooo  20  «=    *0600 

21  .- 

22  ;this  service  routine  for  the 
display  list  interrupt 

23  jcan  be  placed  anywhere  in  RAM, 
and  was  placed  on  page  si>; 

24  ;only  for  purposes  of 
demonstration 

25  ; 

26  ;begin  interrupt  service  routine 


code 


?7  ; 


28  ;save  contents  of  accumulator 

29  ; 

0600  48      30  PHA 

31  ; 

32  ;get  the  multicolor  player,  fifth 
player,  and  priority  bits 

33  ; 

0601  flD6F02    34  LDA       GPRIOR 

35  ; 

36  iforce  the  GTIA  mode  select  bits 
to  zero    but  save  the  other  bits 

0604  293F    37  AND   «*3F 

30  ; 

39  ;Mait  until  ne>;t  scan  line  for  a 
nice  clean  change 

40  ; 

0606  8DOAD4  41  STA   WSYNC 

42  ; 

43  ; change  hardware  register  until 
V BLANK 

44  ; 

0609  8D1BDO  45  STA   PRIOR 

46  : 

47  : reset  CDLOR4  to  zero  (for  modes 
9  and  11) 

060C  A900    48  LDA   1**00 

060E  BDIADO  49  STA   COLBK 

50  ; 


IP  I  CAH  3ST  IHSRE  IN  "tlME  WiTH  M/  MEW 
tUTC^lAL .  I  CAN  HELP  CRBI  t 


TUNE  IM  KEiH'  MOKTH  RiB 
ANtJTUffl  fSTEROID  WNGEB- 


TRICKY  TUTORIALS  (tm) 

There  are  many  ihings  Ihst  ihe  ATARI  compuitrs  can  oo  eilher  beiler.  or  easier 
man  oiher  small  compulers  The  lollowing  series  ot  programs  is  aesigned  tor 
anyone  who  is  al  least  lamihar  with  BASIC  piogramming  Whai  each  lutonal  otiers 
is  similar  to  an  extensive  maga^me  article  with  all  discussion  m  as  simple 
language  as  possible,  plus  you  get  MMY  examples  already  typed  in  and  running 
The  instruction  manuals  range  Iron  10  lo  50  pages,  and  some  tutorials  (ill  up  a 
compielc  tape  or  disK  There  is  little  overlap  m  wSat  is  taugh:,  so  anyone  wanting 
to  iinow  all  they  can  should  Uuy  then-  all  (my  tanker  thanks  you)  ATARI  buys 
these  <rom  us  lo  use  m  training  meir  own  peopie'  Bave  reviews  have  been  pub- 
lished in  ANTIC.  ANALOG.  CREATIVE  COMPUTING,  and  even  INFQWORLD  Vou 
trust  INFDWORLD.  flon-t  you' 

TT  #1:  DISPLAr  LISTS -This  program  teaches  you  how  lo  alter  the  program  in  the 
ATARI  that  conlrols  Ihe  lormal  ot  the  screen  Normally,  wnen  you  say  -  Graphics 
8",  Ihe  machine  responds  with  a  large  Graphics  8  area  at  I  he  top  ol  the  screen  and 
a  small  lent  area  at  me  bottom.  Now.  you  will  be  able  to  mix  vaiious  Graphics 
modes  on  the  screen  at  the  same  lime.  The  program  does  all  of  trie  dilficull  Ihings 
(Ktie  counting  scan  lines)  You  will  quickly  be  able  lo  use  the  subroutines  included 
in  your  own  programs 
16KTapeor24KDisl(  S19.95 

TT  ft.  HOBIZONTAl/VERTICaL  SCBDLLING-Tne  inlormation  you  put  on  me 
screen,  eiihei  GBAPHICS  or  TEXT  can  be  moveP  up.  down,  sideways,  or 
diagonally  We  provide  Ihe  basic  methods  and  leave  the  rest  up  lo  your  skill  and 
imagination  Includes  IB  examples  lo  get  you  started,  with  several  using  a  smal 
machine  language  subroutine  lor  smoothness 
16K  Tape  or  24K  Disk  $19.95 

TT  #3:  PAGE  FLIPPING-Now  you  don'l  have  lo  redraw  Ihe  screen  every  lime  you 
change  the  piclure  or  lext  Vou  will  learn  how  to  have  the  computer  draw  the  next 
screen  you  want  to  see  while  you  are  still  loolting  at  the  previous  screen,  then  flip 
to  It  instantly  Vou  won't  see  il  being  drawn,  so  a  complicaleO  picture  can  seem  to 
pst  appear  Depending  on  your  memory  size  and  wtiich  graphics  or  text  modes 
you  are  using,  you  can  instantly  look  at  up  to  50  pages.  The  basic  method  lakes 
only  9  lines  and  the  usefulness  is  intinile. 
16KTaoeOf  SIKDisk  S19,95 

TT  #4:  BASICS  OF  AKIMATION-Ttiis  program  shows  you  how  lo  animate  simple 
shapes  (wilh  some  sound)  using  ihe  PRINT  and  PLOT  commands,  and  il  also  has  a 
nice  little  PLAYER/ MISSILE  GRAPHICS  game  you  can  learn  liom  The  P/M  exam- 
ple is  explamed  and  will  gel  you  started  on  this  complicated  subtecl  (more  tully 
explained  in  TT  i^S)  This  would  be  an  excellent  way  la  start  making  your  programs 
come  alive  on  the  screen  witti  movement!  Recommended  for  beginning  users. 
16K  Tape  or  2'IK  Disk  S19.95 

TT  iB:  PLArEB/ MISSILE  GRAPHICS-Learn  10  write  your  own  games  and  other 
animated  applications'  The  tutorial  begins  with  many  small  examples  that  compli- 
ment me  &□  page  manual,  then  graflually  builds  up  lo  a  complete  game  where 
everyihing  you  reed  to  know  is  fully  explained  Also  included  are  two  machine 
language  utilities  that  you  can  use  lo  animate  Players  with  from  BASIC,  Next  we 
include  Iwo  of  the  best  ediiors  currently  available,  one  for  ediiing  playfietd  stiapes 
IPackgrounds);  and  one  to  edit  ypur  players,  and  all  in  gionous  Technicolor" 
Everything  except  ihe  Iwo  ediiors  run  in  16K  Tape  or  32K  Disk,  S29.95 

TT  f6:  SOUND  AND  MUSIC— Unless  you  have  spent  many  years  experimenting 
with  the  lour  voice  channels,  you  will  learn  a  Id  from  this  one)  Learn  to  play  stan- 
dard notes,  ctioids,  and  whole  songs  using  some  simple  "tricks"'  One  ot  the 
nicest  pans  are  the  examples  ot  special  sound  effects  that  you  can  refer  to 
whenever  you  need  a  sound  for  a  program  or  to  impress  a  triend  This  program  will 
be  of  interest  to  ail  ages  and  levels  of  experience' 
16K  Tape  or  24K  Disl(  S19,9S 

SPECIAL  DISCOUNT 
Order  tht  first  sii  tutorials  In  a  3-ring  binder  for  S99.95,  a  S30.DD  u«lngs< 

TT  #7:  DOS  UTILITIES- Wt  at  Educatinnal  Sollware  have  been  shocked  by  some 
of  the  prices  others  are  charging  lo  oiler  you  small  utilities  lo  help  in  the  use  of 
your  Disk  Drive  We  now  offer  you  all  of  the  following  plus  explanation  as  to  how 
each  was  written,  and  how  to  use  them  A  UNIQUE  MENU  PROGRAf^.  AN 
AUTORUW.SVS  BUILDER,  DISK  INSPECTOR  IL0OK.AT  SECTORS).  DISK  JACKET 
PRINTER,  AUTOMATIC  FORMATTER,  RECORD  SAVE  AND  LOAD  UTILITY 
32KDskOnly  $29,9S 


MASTER  MEMORY  MAP  |tm) 

This  book  IS  Ihe  most  valuanle  source  o!  mformalron  lor 
your  ATARI  you  can  buy  It  starts  out  by  explaining  how 
10  PEEK  and  POKE  values  into  memory,  so  that  even  new 
computer  owners  can  use  many  ol  these  -TrlctiS"  Then 
you  are  given  32  pages  ol  the  memory  locations  that  are 
tn?  most  useful,  along  with  hints  on  how  to  use  many  of 
the  locations.  Finally,  il  includes  hints  on  problems  you 
may  be  having  with  me  computer  and  discusses  the  new 
Graphics  modes  9  to  1 1  Even  ATARI  buys  this  book  Irom 
us'  S6,95 


CONTACT  YOUR  LOCAL 
DEALER  or  ORDER  BELOW 

We  have  other  line  programs  for  ATARI  computers. 
Write  for  a  catalog 
Send  us  your  programs  to  sell  loo' 


USER  SUBMITTED  PROGRAMS — 

MINI-DATABASE/DIALER-stoies  and  edits  up  to  8 
lines  ol  inlormation  such  as  names  &  addresses,  phone 
numbers,  messages,  inventories,  or  anything  you  want. 
It  has  Ihe  usual  son,  search,  and  prim  options,  but  il 
also  has  an  unusual  feature:  If  your  lile  includes  phone 
numbers  and  your  phone  company  allows  louch-tone 
phone  signals,  the  program  will  DIAL  THE -RHONE 
NUMBER  FOB  VOU'  16K  Tape  or  24K  Disk.  $24.9S 

THE  GRAPHICS  MACHIHE-allows  the  ATARI  to  act  like 
more  expensive  graphics  compuieis  using  simple  com- 
mands like  line,  box.  circle,  polygon,  fill,  and 
savescreen  to  gel  a  high  resolution  picture  you  can  save 
on  disk  in  only  live  seconds'  Many  more  features'  4eK 
Disk  Only.  S19.95 

BOB'S  BUSINESS- 14  small  business  type  programs 
accessed  Irom  a  common  menu    16K  Tape  or  32K  disk 

S14,95 


OUR  NEWEST  PROGRAMS 

DOG  OAZE— Two  cule  iiltie  doggies  race  lor  the  lire 
hydrants,  shoot  their  Pones,  and  just  have  a  lot  of  fun'  A 
lasi  aclion  program  lor  all  ages  SK  Tape  or  16K  Disk,  rn 
machine  language  S16.95 

•  OUH  BEST  GAME  • 
SPACE  GAMES-Our  family  is  being  attacked  by 
ALIENS,  and  only  you  can  save  us  A  comic  book  manual 
will  guide  you  through  three  games  that  test  your  ability 
in  space  skills.  Includes  ALIENS.  SURVIVE,  and  ROBOT 
ATTACK,  and  IS  lor  all  ages.  The  firsi  two  games  require 
16K  lor  Tape,  The  lasi  game  and  all  Disk  users  need 
32K  S24.95 

MATHS  FOB  FUN-Anoiher  ENGLISH  import  leaching 
basic  math  skills  Very  cplorlul  and  enjoyable  to  use.  For 
ages  6  to  16.  16K  Tape  or  24K  Disk  S19.95 


To  order  COD,  VISA  or  MasterCard  call   -    (408)  476-4901 

By  mail  inctudeS3,00  postage  (USA  only)  or  $1,50  Mennory  Map  only- 
California  residents  add  6,5%  TAX. -Specify  Tape  or  disk. 


5®%^^' 


EDUCATIONAL  SOFTWARE  inc. 

5425  JIGGER  DR. 
SOQUEL,.  CA  95073 


MINI  WORPPROCESSDH-A  simple  lent  editor  lo  wnte. 
save,  and  print  several  pages  at  a  time  3EK  Tape  or 
Disk  S19-95 

KID'S  «-lnclude5  a  MATH  QUIZ,  a  children's 
TREASURE  HUNT,  and  a  DIALOGUE  program  16K  Tape 
orJJKDisk  3  lor  JH.95 

KIP'S  W-SPELLING  BEE,  WORO  SCRAMBLE, 
and  TOUCH  16K  Tape  or  24K  Pisk  3  Educational  games 
for  S14,95 

PLAYER  PIANO-Turns  your  keyboard  into  a  mini-piano 
and  more  24K  Tape  or  32K  Disk  S14.9a 

GRAPHIC  SYMBOL  LABEIS-Ior  yout  keyboard  to  re- 
mind you  01  the  butlt-in  Graphics  symbols  2  complele 
sets  lor    ,  S2.95 


MARdtHON-This  IS  a  unique  math  gui2  lor  one  or  two 
players  Vou  are  in  a  race  lo  move  your  runner  across  Ihe 
screen  lirst'  There  are  'our  levels  ol  play  with  five  modes 
of  operalion  tor  each  The  game  uses  loysticks  for  all 
inpul.  so  play  is  easy  fot  young  children  This  wonderful 
learning  tool  is  imported  Irom  ENGLANP  lot  your  learn- 
ing pleasure  Your  kids  will  never  even  notice  they  are 
playing  an  EDUCATIONAL  program  16K  Tape  pr  24K 
Disk  S19,95 

GRADE  BOOK— This  nice  record  keeper  will  maintain  a 
lite  ol  3i  students'  lest  scores  alpng  iwith  comments  Up 
10  7  suoiects  are  allowed  24K  Tape  or  32K  Disk  A 
prinlerisoplional-  S24.95 
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BTIADLI  4/30/B2  by  Craig  Chamberlain 


=026F  GPRIOR  =D01A  CDLBK  =D01B 

PRIOR  =D40fl  WBVNC 


GRAPHICS  HARDCOPY 


Dumps  anyihing  an  screen  of  ATARI 
400/600  ro  printer.  AIE  graphics  and  text 
modes.  PI  avers/Missiles/ scaling /grey 
scale/GTfA/moref  Works  with  EPSON. 
Cemronics  739,  IDS  and  Trendcom. 
'ATAR!  is  a  regisiored  uratJemark  of 
ATARI  Computer  Inc. 
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ROTRONICS.inc.. 

25  M    Golden  State  Blvri 
Tuilock.  Cilifornia  95380 
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cli-lferent  dire<:t)ons'  Every  hit  by  *"  alien  drainv  y^^''  force  4ieLd. 
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ASK  FOR  F^RETJELLflNO  SOFTWARE  AT  VDUW  LDCAi.  DEALER,  DP  URCHER  DIRECT. 
PLEA5E  ADO  *2>9ei  SHIPPING  FOR  MAIL  ORDERS.  C.O.D.  ORDERS  ACCEPTED  BY 
PHDNE.  CALt  OR  HRHE  FOR  OUR  rLLUSTPATED  tlSTIND  OF  flFFORDABLE  GA«H 
FOR    vCX^   ftTftwI    apci/B0«    (R>- 
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NOW  AVAILABLE  FOR  THE  APPLE  11 

AliB^b^ 

^»it>  t^c  fortv(  tliicvcs 


By  Stuart  Smith 


A  fantasy  role-playing  adventure  for 
Apple  II  and  Atari  Personal  Computers. 

Encounter  sultans,  thieves,  fierce  and  friendly 
creatures  as  you  guide  your  alter  ego,  Ali  Baba, 
through  the  thieves  mountain  den  in  an 
attempt  to  rescue  the  beautiful  princess. 
Treasure,  magic,  and  great  danger  await  you! 
One  or  more  human  players  can  guide  up  to 
seventeen  friendly  characters  through  the 
many  rooms,  halls,  and  caves.  Some  characters 
wander  around  randomly,  making  each 
adventure  a  little  different 

ALI  BABA  Ann  THE  rORTYTHIEVES  is  written  in 
high  resolution  color  graphics  and  includes 
music  and  sound  effects.  Adventures  can  be 
saved  to  disK  and  resumed  at  a  later  time. 

Available  for  Apple  II  and  Apple  II  Plus  48K  or 
Atari  800  32K. 

On  diskette  only  —  $32.95 

FOR  OUR  COMPLETE  LINE  OF  APPLE  AND  ATARI  SOFTWARE 
PLEASE  WRITE  FOR  OUR  CATALOG 

ASK  (OR  QUALITY  SOFTWARE  protlucis  al  yoyr  lauotite  computer  5tofe  II  neces- 
sary you  may  order  direcliy  Irom  us  MasterCard  and  Visa  cardholders  may  place 
orders  by  calling  us  at  (213)  344-6599,  Or  mail  your  check  or  bankcard  number  lo 
the  address  above.  California  residents  add  6':.  sales  tax.  SftrpprngCferges-  Within 
North  flmerica  orders  muslmdudeSi  50  lor shippmgand  handling  OutsideNorth 
America  the  charge  lor  airmail  stiipping  and  handling  is  $5  00  Pay  m  U  S  currency 

fSTB  QUTiLrry 

Cfl  SOFTW71R6 

6660  Resedo  Blvd..  Suite  105.  Reseda.  CA  91335     (213)  34^1-6599 
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Tyfk'  ill  thfsi'  gniphics  demotistnitinns  and  sec  (he  starllini:; 
displays  made  possible  with  the  new  GTIA  chip. 

Atari  GTIA: 
An  Illustrated 
Overview 

Louis  and  Helen  Markoya 
Shelton,  CN 


Have  you  ever  seen  coiupuler-generaled  graphic 
fiisplays  that  are  truly  3-D?  The  ones  of  landscapes 
or  the  ones  with  molecular  structures?  Havt-  vou 
ever  wished  you  could  gcncraic  similar  graphics  oti 
your  own  machine?  If  so,  and  you  own  a  400  or 
800,  vou'rc  halfway  there.  The  new  C.TIA  chip 
allows  for  three  more  high  resolution  graphic 
modes. 

These  three  modes  are  far  from  ordinary. 
They  are  called  from  BASIC  by  typing  (Graphics  9. 
10  or  1 1 .  Thev  all  offer  the  same  screen  resolution, 
80  Horizontal  x  192  Vertical,  but  different  color 
selection. 

Ciraphics  9  offers  16  shades  of  any  of  the  1 6 
( olors,  thus  raising  the  machine's  color  capabilities 
lo  256.  Graphics  10  offers  the  progrannner  a  choice 
of  nine  of  any  of  the  128  colors  normally  offered 
hv  the  .'Vtari,  and  Graphics  I  1  gives  the  ability  to 
present  Hi  dilieieni  colors  in  any  ol  the  eight 
luminances  (shades). 

For  those  of  us  who  had  the  macliine  before 
this  new  addition,  the  authorized  Atari  service 
center  nearest  you  should  now  be  stocking  this 
part.  If  yoiu"  madiine  is  under  warranty,  icplacing 
the  chip  is  free.  If  not,  the  chip  can  l)e  ])Ought  lor  a 
reasonable  fee  from  your  dealer.  If  you  are  so 
inclined,  you  can  install  the  chip  yoin.self,  but  you 
have  to  tear  down  yoiu'  unit  to  the  Gl'l;  Board. 
Ihis  board  is  under  the  alumiiumi  hoitsing  that 
covers  most  of  tlic  mother  hoatd  of  either  the  400 
or  800.  The  disassembly  is  not  difficult  ii  you  take 
your  time  and  are  cautious.  I  he  CPU  Board  is  easy 
lo  identify  by  the  large  chips  on  it.  4'he  (>.">02. 
ANTIC  and  C  ri/\  are  the  large  40-j)in  chips  on 
this  board.  GTIA  replaces  C  flA.  One  word  of 
warning,  riiesc  chips  arc  not  placed  as  pictured  in 
ihc  HardiiHirc  Manttal.  The  easiest  way  to  identify 
CTI A  is  that  it  has  the  .same  manufacturers'  stamp 
on  it  as  the  (iTI  A.  Authorized  service  centers  will 
make  the  swap  for  you  for  an  additional  lee.  Either 
wav  tlie  cosi  is  well  worth  it. 


Ci  riA  is  Atari's  new  television  Inteiface  Chip. 
It  is  completely  compatible  with  the  hardware  and 
software  previously  available.  The  only  problem 
arises  when  software  relying  on  the  GTIA  Modes  is 
run  on  a  computer  without  this  chi|).  Something 
will  go  to  the  screen,  but  not  the  desired  effect. 

GTIA  is  controlled  for  the  most  part  by 
ANTIC,  a  microprocessor  dedicated  to  the  screen 
display.  The  GTIA  processes  digital  commands 
from  ANTIC;  or  the  0502  (in  the  ca.se  of  an  inter- 
rupt) into  the  signal  that  goes  to  the  television. 
GTIA  also  handles  (he  tasks  of  Color,  Player/Missile 
Graphics,  and  Collision  Detection. 

(;riA  adds  powerful  capabilities  in  Graphics 
Modes  9,  10,  and  I  1 .  All  modes  are  extensions  of 
Graphics  Mode  8+  10,  AN'IIC:  Mode  15,  The 
display  list  remains  the  same,  and  the  new  modes 
arc  selected  by  the  Priority  Register.  This  Opei-ating 
Sv.slcin  Shadow  Register,  called  PRIOR,  is  located 
at  decimal  (J23,  Hex  26 F.  Bits  6  and  7  control  the 
GTIA  modes.  When  both  are  zero,  Gf  lA  works 
exactly  the  same  as  C'I'IA.  When  only  bit  6  is  .set, 
Graphics  9  is  called;  when  only  bit  7  is  set,  Graphics 
10  is  called,  and  when  both  bits  (i  and  7  are  set, 
Graplii<s  1  I  is  called. 

Graphics  9 

Setting  i)it  6  of  PRIOR  produces  Graphics  9,  giving 
16  luminances  of  one  color.  AN'FIC  provides  the 
pixel  data,  and  the  background  register,  712,  is 
u.sed  toselect  your  color  (POKF  712, Color*  16or 
SETCOI.OR  4,Color,0).  Each  .screen  byte  is  broken 
in  half  lor  .screen  formatting.  A.  display  block  is 
foiu"  |iixeis  across  by  one  pixel  down.  Each  four 
bits  represents  16  color  choices.  I'he  numl)er  you 
choo.sc  (OTf))  in  your  color  statement  equates  the 
hnninance  value  you  wish  to  use.  Here's  a  simple 
BASIC  program  used  to  demonstrate  this: 

lO  GRAPHICS  9:REM  GRAPHICS  MODE  9  <16  SH 

ADES  OF  ONE  COLOR) 
20  SETCDLOR  4,6,0:REM  SET  BACKBROUND  REG 

ISTER  TO  COLOR  DESIRED  (PURPLE) 
30  FOR  1=0  TO  15:REM  SET  UP  VARIABLE  FOR 

BOTH  COLOR  (SHADE)  AND  POSITION 
40  COLOR  I: REM  SHADE  OF  COLOR 
50  PLOT  I,0:REM  PLOT  FROM  UPPER  LEFT  COR 

NER 
60  DRAWTO  I,191:REM  DRAWTO  LOWER  LEFT  CO 

RNER 
70  NEXT  I:REM  NEXT  SHADE  AND  NEXT  LINE 
80  BOTO  aO:REM  HOLD  SCREEN 

The  wide  choice  of  luminances  or  shades 
available  here  will  he  particularly  useful  for  shading 
objects  U)  give  the  impression  of  bas-relief  or  the 
third  dimension.  With  some  background  in  per- 
spective and  lighting,  a  person  could  create  scenes 
with  a  great  illusion  of  depth,  realistic  or  contrived. 

Graphics  10 

Graphics  10  is  called  when  bit  7  of  PRIOR  is  set  to 
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one  and  bit  (i  lo  zero.  This  mode  utilizes  ail  nine  of 
ihc  Atari's  Color  Registers  found  at  decimal  704- 
7 1 2  (hex  2C0  through  2C8).  Any  nine  of  iho  1 28 
colors  normally  available  lo  voiir  conipiiier  could 
be  used  in  this  mode  by  simph  rOKiiing  tlie  desired 
color  (remember,  16  *  Color  +  luminance)  itilo 
each  register  or  FOKEing  die  desired  color  into 
the  Player/Missile  registers  (704  through  707), 
using  SET(X)L()R  statements  for  the  plaviield  and 
backgrouiifl  registers. 

Color  0  represents  the  background  atid  is 
located  at  decimal  register  704,  Colors  (for  color 
statements)  1-S  follow  in  ordei"  from  705-712.  The 
big  advantage  to  Mode  10  is  that  any  of  the  c(jlors 
you  choose  can  be  changed  independenllv  of  the 
others.  For  example,  once  a  scene  is  created,  voii 
could  change  the  color  of  the  skv  from  dark  lo 
light  blue  very  easily  (FOR  I  =  128  TO  144:  POKE 
704,1:  NEXT  I).  I'his  will  rotate  the  backgioinid 
color  smoothly  thiough  ils  eighi  shades.  You  mav 
wish  to  add  a  loop  to  delay  the  color  change. 
Plavfield  or  Player/Missile  C'olors  could  be  changed 
at  any  time.  Also,  special  effects  and  animation 
couki  be  achieved  by  rotating  the  values  in  all  these 
registers. 

The  following  program  draws  a  border  around 
the  screen  in  eight  colors  (first  register  is  used  for 
background)  and  then  rotates  the  colors  to  give  a 
special  ciiccl: 

10  GRAPHICS  10 

20  POKE  704,96:REM  SETS  BACKGROUND  (COLO 

R  O,  CDLPMD)  TO  DARK  PURPLE 
30  POKE  705,22:REM  SETS  COLOR  1,  COLPMl 

TO  YELLOW 
40  POKE  706,3B:REM  SETS  COLOR  2,  COLPM2 

TO  YELLOW  ORANGE 
50  POKE  707,54:REM  SETS  COLOR  3,  COLPri3 

TO  ORANGE 
60  POKE  70B,70:REM  SETS  COLOR  4,  COLPFO 

TO  RED 
70  POKE  709,86:REM  SETS  COLOR  5,  COLPFl 

TO  PURPLE 
80  POKE  71O,104sREM  SETS  COLOR  6,  C0LPF2 

TO  BLUE 
90  POKE  711,120:RE«  SETS  COLOR  7,  C0LPF3 

TO  BLUE  GREEN 
loo  POKE  712,180:REM  SETS  COLOR  8,  COLPF 

4  TO  GREEN 
110  FOR  1  =  1  TO  64:REri  SETS  UP  VARIABLE  F 

OR  COLOR  AND  POSITION 
120  C=C* (C<e) +1 :COLOR  C:REM  CHANGES  COLO 

R  VALUE 
130  PLOT  I, I: REM  START  AT  LEFT  HAND  CORN 

ER 
140  DRAWTO  I,171-I:REM  DRAWTD  BOTTOM  LEF 

T  CORNER 
ISO  DRAWTO  79-1 , 191-1 : REM  DR.  BOTTOM  RIB 

HT  CORNER 
160  DRAWTO  79-I,I:REM  DR.  TOP  RIGHT  CORN 

ER 
170  DRAWTO  I,I:REM  DR.   TOP  LEFT  TO  CDMPL 

ETE  BORDER 
ISO  NEXT  I 
190  Z=PEEK (712) :REM  SETS  Z  EQUAL  TO  THE 

VALUE  IN  THE  LAST  REGISTER 


200  POKE  712,PEEKC71  1>  :REM  ROTATES  EALUE 

S  FROM  711  TO  712 
210  POKE  71 1 , PEEK (710) :REM  ROTATES  VALUE 

S  FROM  710  TO  711 
220  POKE  710, PEEK (709) :REM  ROTATES  VALUE 

S  FROM  709  TO  7  10 
230  POKE  709, PEEK (708) :REM  ROTATES  VALUE 

S  FROM  708  TO  709 
240  POKE  708, PEEK (707) : REM  ROTATES  VALUE 

S  FORM  707  TO  708 
2SO  POKE  707, PEEK (706) : REM  ROTATES  VALUE 

S  FROM  706  TO  707 
260  POKE  706, PEEK (705) : REM  ROTATES  VALUE 

S  FROM  705  TO  706 
270  POKE  705,Z:REM  ROTATES  VALUES  FROM  7 

12  TO  705 
280  FOR  I=0  TO  15:NEXT  I : REM  SLOW  DOWN  R 

OTATIDN 
290  GOTO  190;REM  START  AGAIN 

This  program  rotates  the  border  colors  to  give 
a  theater  mar<]uee  effect.  To  displav  even  more  of 
(his  mode's  capabilities,  add  the  following  lines: 

185  A=96:REM  SETS  A  VARIABLE  FOR  THE  BAC 

KBROUND  COLOR 
272  A=A+1:P0KE  704,A:REM  CHANGES  BACKBRO 

UND  COLOR 
275  IF  A=255  THEN  A=1:REM  ALLOWS  ONLY  GO 

OD  COLOR  VALUES 

Ihese  afldiiional  lines  will  rotate  the  back- 
ground color  through  all  its  ]M)Ssibilities  while  the 
border  is  rotating. 

Graphics  11 

Mode  1 1  operates  similarly  to  Mode  9.  Tlie  differ- 
ence is  that  onlv  one  hmiinance  or  shade  is  used 
and  a  choice  of  all  16  colors  is  given.  Bits  (i  and  7 
are  set  to  one  for  this  mode.  Again,  the  background 
register  is  u.sed  (or  the  colors,  with  ANTIC:  sup- 
p]\ing  the  data.  COLOR  0-15  relates  cxactlv  lo  the 
COLOR  segment  in  the  SETCOLOR  command. 
To  initiate  this  mode  you  must  choose  the  lumi- 
nance or  shade  vou  want.  I  he  color  would  i)e  set 
by  your  COLOR  statement  (SE.  4.0,0-15  Limi 
choice).  The  background  is  always  COLOR  0 
(black).  I'his  mode  allows  fine  color  blending  to 
produce  rainbow  effects  and  therefore  a  wider 
color  choice  for  pictuix  making. 

Ihe  following  demonstration  program  clraws 
a  cross  in  Hi  colors,  again  using  a  1  x  I  Display 
Block,  and  then  draws  an  ellipse  in  l(i  colors  aroinul 
the  center  of  the  cross.  This  program  shows  the 
versatility  of  color  use  in  Mode  1  L  No  longer  are 
we  restricted  to  horizontal  screen  architecture  for 
extra  color  with  Display  List  Interrupts. 

5  REM  ERAPHICS  11  DEMONSTRATION  PAGE  5 

lO  A=1:R=26:REM  SETS  VARIABLES 

20  DIM  X (360) , Y (360) : REM  ALLOW  STORAGE  S 

PACE  FOR  X  AND  Y  COOORDINATES 
30  GRAPHICS  ll:SETCOLDR  4,0,12:DEB  : REM 

SETS  6R.  MODE,  LUM  OF  COLORS  AND  DE6R 

EE  MODE  FOR  ELIPSE 
40  FOR  1=0  TO  15:REM  COLOR  AND  POSITION 

VARIABLE 


GAMES 


SPACE  SHUTTLE 


TM 


byPaulKindl 


Join  Iha  ctaw  ol  ina  SpMca  Sfiutftt  »  Ihsr  pi'o^ 
pirfl  to  tfthi  1119  noxt  Jitnp  Into  Ihs  world  at  sptca 
triv«3.  Tiko  control  oi  tha  world's  llrst  rauubla 
apacBKhlp,  ihs  Spmce  ShutUa,  and  m  an  accurals 
full  graphtca  simulation,  place  yoj>?All  In  ihig 
cockpit.  Pilot  (ha  Spaca  Shuf/lB  throuigh  lake-ofl 
wiih  booata'T  alage  saparailona,  orbti,  cesceni 
down  tha  glide  path  and  landing  to  touchdown 
comptfttt  wJlh  a  chisa  plana  and  scrolling  mnway 
vlBlblQ  through  Ihii  cockpit  wlndacraan.  You 
asaume  command  thioughout  all  priaaaa  ol  tha 
misBlon  ald«d  tiy  complato  InalrumanlaLlon. 
Prica:  X29.9S  (32K  Dlakaiia) 


HAUNTED  HILL  "^"  by  Gw^ge  Richardson 

Fight  bats  and  ghoats  in  the  dark  of  a  cerrtatarv. 
This  evening,  all  machlns  lanQuage  gama  has  ar- 
cada  quality  graphics  and  &p«ed.  Raqulrss  Joy- 
atick. 
Prices  129  Q&  { l  BK  Disketie/SZ4.95  16K  Cassette} 


TRIVIA  TREK  T"^  by  Jefry  Whits 

A  multlplB  gama  of  trivia  lor  On«  or  two  playafa. 
Corrwa  cornplatu  with  500  IrUia  qu«sllons  In  lltiy 
categoriea  and  over  two  thousand  n^uitipia  choice 
anaw*ra.  A  program  lor  creBtir\g  your  own  trivia 
q  jBstlonfi  and  answers  Is  also  Included.  Play  it  (or 
tun.  last  your  knowiwJge  or  entertain  Iriends.  Fun 
for  the  whola  lamlly  and  greei  at  partlAf.  Joystick 
optional. 


Price:  %29M  132K  Dlahfltta)i 


FUN'N*QAMEST^  by  Jerry  white 

WordgMmas,  Possibla  and  Lttptrog  (glvhg  you 
ftoura  o'  lun,  ctvailanga  and  antaftalnment.  Woni- 
gamma,  two  games  hn  ona^  contains  Qubs^I}  •  a 
deductive  ilphabetlc  reasoning  game  lor  one  or 
two  players  arxj  Yforajumbl*  ■  ■  mullipla  word 
d«9crambllng  puzzle  with  piay-on-word  hints  and 
rrvyatary  anawara  Irrttructlons  show  how  you  can 
subatltutfl  your  own  words-  Use  Poszibfa  to  help 
descramble  word  jumble  puzzles  o:r  to  create  your 
own.  Ali  latterinumbar  contMnailons  or  peunij' 
tatlona  ot  Input  are  prinlad  to  scre*n  or  optional 
printer.  Laapfrog  Is  a  Chinese-Ctiecker  type  jum- 
ping garr>a  In  which  ]fOLi  try  to  poaiHon  two  sets  d1 
animated  Jumping  frogs  In  a  minlmurn  numbsr  of 
movaa.  Disk  veialon  ol  Oi/affTworhs  with  a  Vo 
trsK  Type  N'  Talk.  A  real  crowd' piaaaar  Joystick 
opt  dons,  I 

Price:  S17.K  HSK  CBSSfltta/Sig.95  24K  DiSkAiTt) 


DATABASE  MANAGEMENT 

FtlE'lTC"^"  by  Jerry  White 

A  cassette  onty  startup  ditatuaa  managarrvint 
system,  designed  towortc  in  i  lfiK  computer,  that 
lllas  and  manages  personal  Inlormatlon  and  data. 
This  triendly.  menu  driven  package  Craates,  sons, 
stores  and  manipulates  inlormatlon.  Flls-lt  C 
easily  conliQures  and  handlea  data  such  as  ap- 
pointment calendars,  addraas  or  talephona  records, 
credit  and  charge  card  recorOs,  aiock  Invastmania. 
medical  and  prescription  inlormatlon,  hobby,  cou- 
pon and  olhar  types  ot  collection  Inventories, 
Because  ol  Its  tlexkbiiity.  Fitt-ll  C  is  iimlted  only 
by  the  user's  Imaginailon  and  crsativity.  Supports 
optional  A  tari  fi^5  Of  Efison  MX  SO  pilnlars.  Prints 
□na  Or  two  across  mailing  labels  and  neat  copies 
of  all  file-Jr  C  data  Hies.  Fast  and  easy  to  u»e, 
Fila-ll  C  holds  over  300  records  In  40K. 

Price:  H9.95(i6KCsseet1e) 


FILE-IT2"'^^  byJoir>Whl[a 

A  deluxe  package  which  contains  all  of  the 
Features  and  programs  In  Fite-lt  C  plus  five  add- 
itional esi>«cia1ly  desigrei]  Ilia  handling  and 
ffnanolal  mBnagamart  programs  5«x  uftgrdallnsd 
fields  ars  crnatAd  with  up  to  fi  aubllaldA  tjaneath 
each  main  llald.  The  Flngncisi  Sptry  and  financial 
Report  programs  cfeate  a  powerlui  personal 
tinanciei  managament  system  recording  transac- 
tion diifls,  BipAnga  and  income  entries  Three 
additional  user  designated  Maids  give  bottom  line 
accounting  capebiiity.  Two  additional  PHa-ft 
t'ograma  prowide  random  access  updating  and 
user  oontrqiied  rftcord  ^election,  Full  field  and 
sul>-lleld  sorting  is  availabls  DatS'lHes  are  stored 
on  aeparatadata  disks  parmlliing  large  9E;»le  data 
management.  Subfiles  may  be  craatod,  merged 
and  sorted  by  any  field.  A  Bar  Graph  program 
ganaraias  a  scia«n  display  oi  financial  data  In- 
cl  udlng  values  and  percentagas  in  bar  graph  form 
which  n^ay  optionally  be  printed.  Supports,  up  to 
tour  disk  drives  as  well  as  the  12dK  Axlan  flam- 
disk.  Extanslva  documentation,  attractively 
t>ound,  proKidas  cioar  usar  Instructions  along  with 
a  tutorial  on  computttr  filing.  The  "Aliarnative"  to 
more  costly  database  management  systems.  80 
Cclumn  printer  Is  optional 
Price:  M9.95t24KOi3kBtte} 

plus  13.50  for  shipping  and  handling 

FAMILY  FINANCIER  ™  byPaulTt^ompaon 

famiiy  Finsnclar.  a  menu  driven  cassette  based 
personal  llnance  package,  provides  a  fast  and 
BBBy  means  lo  balance  checkbooks,  record 
checJ(S  and  genefaie  account  atatements  and 
monthly  lotpis  keyed  to  budget  Itama  andior  pay 
ees  Sloresaii  rtaia  on  cassette  Prfniar  optional. 
Price:  S34.%(i6KCssseitei 


DtSK  MAINTENANCE 

SWIFTVTACH-MASTER  ^M  byTonyDobio 
An  accurate  (aisk  spoad  aiagrtostlc)  utility 
program  designed  speclllcally  ior  ATARI  810  Disk 
Drives  Provides  easy-to-read  visual  indication  oF 
I  he  speed  of  any  drive  connected  to  four  eyat^m 
UsIinQ  machlnfr  language,  Tach-Mastaf  diaplsys 
llvfl  RPM  readings  per  second  witfi  a  working 
tacriofiieier  a^icurata  to  v*  RPM^  Allows  adjust- 
mem  of  your  drive^sli  to  factory  specs  easily 
without  apaclai  equipment.  Comes  complete  with 
easy  io  (oHow  user's  manual. 

Price:  S24.M  jiAK  Casaaiie/S2g,g5  tfiK  Olaketta) 


DISKETTE  tNVENTORY  SYSTEM  ^" 

by  Jerry  White 
Use  triSa  system  to  gain  control  of  your  expand- 
ing disk/program  inventory.  Quickly  get  locations 
of  single  or  multiple  copies  ol  your  prograins  and 
all  your  valuable  hfea.  An  Invaluable  loot,  this 
system  Is  easy  and  cortvenient  to  use  end  to  up- 
date Primer  optional 

Price:  S24.95(24KDtakBltBl 


ACCESSORIES 


DISK  SENTRY  ^ 

An  intellegent  digital  accessory  for  your  Atari 
BTO  Dtsk  Oriva,  lets  you  selectively  write  data  to 
both  sides  ol  single  sided  and  write  protected 
disks.  Dish  Santry  cannot  harm  your  drive  dlaka. 
Installs  and  removes  easily;  no  soldering 
required.  D/sA  Senrry'a  Leif  signals  ayitem  status, 
preventing  accidental  erasure  of  data.  Dlsi^  Santry 
Is  a  convenient  push  button  wrile-protect  override 
which  can  pay  lor  ItseK  With  your  first  tXJx  of 
disks. 

P/lce;  439, &5  each 


VINYL  DUST  COVERS 

Custom  sewn  upholstery  grade  winy  I  dust 
covers  for  Aiail  800  and  400  computers  and  the 
810  and  825  peripherals.  Protecting  your  a<|ujp- 
menr  Wihen  not  In  use,  these  crisp  bfack  cowers  go 
wall  with  any  decor.  Specify  modaKa)  whan  or- 
dering. 


Price:  S10.96  each 


TUTORIAL 


JERRY  WHITE'S  MUSIC  LESSONS  ™ 

INCUUDINQ  Player  Piano  and  Sln^along 

Triis  two  sided  dlakatia  or  2  cassette  music  and 
sound  tutorial  by  Jarry  Whita  contains  13 
separata  programs,  it  Ia  designed  to  provide  de- 
monstrations, In  Atari  Qasic,  ol  the  Atari  Home 
Ctjmptjiar  ayatem's  sound  capabiUtiea  tK>th  for 
music  and  sound  affecia.  Music  Lesiona  comes 
with  extensive,  bound  docun^sntation  comfilata 
with  program  ilailnga.  Planar  Piano  turns  your 
computer  Into  a  twenty  note  mini-piano  that  in- 
cludes a  tull,  graphically  accurate,  screen  display 
ol  the  piano  keyboard.  The  Slngatortg  progfams 
teach  and  pSay  aongs  in  four  pari  h*emony  wfiiie 
displaying  lyrics  on  the  screen. 
Plica:  $?9.96{ieKCaaafitta/S2g.9S3?KDiakettei 


TELECOMMUNICA  TIONS 


DATALINK 


TM 


by  Tony  Dobre 


Top  rated  national  magazine  reviews,  pur- 
crvased  by  NASA,  this  uitra-sophisilcatad  menu 
driven  muitloption  smart  terminal  Com- 
municallons  pacliage  Is  a  must  lor  all  modem 
users  Features  full  performance  jpiaadlng  and 
downloading  In  luHdupiax  or  simpleji  modes  and 
aupports  ASCII  and  aTaSCH  transmission  Auto- 
matically offloads  line  data  lo  your  eiak  drive 
upon  completion  ol  a  transmission  with  options 
available  to  screen  Hnd^or  prlQter  dump  the  sama 
data  May  be  used  as  a  remote  terminal  com- 
paliOle  with  all  the  comi^erclal  services  and 
bulletin  .boards  such  as  the  Sourca  and  Com- 
cu3»rv#.  etc  Save»  signilicani  connect  time 
charges  when  uaing  commercial  sarvtcat 
Requires  Afarf  850  imertacB  or  equivalent 
and^rar^  830  Afoflem  or  any  other  300  Baud 
modem.  Printer  optional, 

Prce:  S39.95(24KOl3keile] 


ALSO  AVAILABLE 

PROGRAMMING  AIDS  PACKAGE  ™ 
SWIFTY  UTILITIES™ 

MAILIST'*"  tiy  Lbo  Ce.ruli 


—  AVAILABLE  AT  SELECT  COMPUTER  STORES  — 

Sard  chKho'mon«)i  ardcF  piiii  1!  M^iiriipoing  tmi  hindllno'to 

c*irw^,«T«ron^  SWIFTY  SOFTWARE,  INC 

H  T-  l^nUif^i  atfd  r-,%  uIm  I»  „  Bpjj^jj  hOLLOW  aOAD 

MELVILLE.  M*-reA  lir47  .^  ,^,    7K2SW>fTy  SOPTMAffE  f^C 


50 

COLOR  I 

60 

PLOT  31 

70 

PLOT  O, 

CROSS 

BO 

NEXT  I 

90 

FOR  1=0 

lOO 

X (I) =R 

no 

Y(I)=R 

120 

NEXT  I 

LOTTIN 

130 

FOR  1  = 

E  VALU 

140 

COLOR 

150 

PLOT  X 

ORS*  E 

160 

NEXT  I 

170 

A=fl+1: 

POSIT 

ISO 

IF  A=l 

R5  ARE 

190 

GOTO  1 

20O 

GOTO  2 

+I,0:DRAWTO  31+1,191 
B6+IsDRAWTD  79,a6+I:REH  DRAWS 


TO  360  STEP  2 
*COS( I)+34 
«SIN< I)+95 

:REM  SETS  X  AND  Y  VALUES  FDR  P 
G  ELIPSE 

0  TO  360  STEP  2:REn  CALLS  ABOV 
ES 
A 

(I) +A, Y <I)+AsREM  PLOT  EACH  COL 
LIPSE 

REH  NEXT  COLOR  AND  NEXT  ELIPSE 

ION 

6  THEN  200:REM  END  IF  ALL  COLD 

USED 
30:REM  DRAW  NEXT  ELIPSE 
OO 

The  final  demonstration  program  draws  a 
landscape  and  a  simple  molecular  structure  floating 
high  above  il.  This  display  truly  gives  the  impression 
of  depth  and  shows  what  can  be  done  using  Hghl 
and  shadow  in  Graphics  Mode  9: 

10  R=16; X=0: C=15 

20  GRAPHICS  9:SETCDL0R  4,13,0 

30  FDR  1-130  TO  191 

40  COLOR  C 

50  PLOT  0,I:DRAWTO  79,1 

60  X=X+1:IF  X=4  THEN  X=0:C=C-1 

70  NEXT  I 

BO  FOR  1=0  TO  79  STEP  B 

90  COLOR  3:PLQT  59, 1 30: DRAUTO  1,191 

loo  NEXT  I 

110  COLOR  1:F0R  I=0  TO  7:PL0T  2,164:DRAW 

TD  21 , 15B+I:NEXT  I 
120  COLOR  15:FOR  1=0  TO  3sPL0T  21,140:DR 

AWTD  21+1 , 164-I«2!NEXT  I 
130  COLOR  4:FOR  1=0  TO  4:PL0T  20,140:DRA 

WTO  17+1 , 160+I:NEXT  I 
140  FOR  Z=l  TO  15 
150  FOR  I=0  TO  360  STEP  6 
160  X=0. 25*R«COS ( I ) +35 
170  Y=R»SIN< I) +50 
ISO  COLOR  Z 
190  PLOT  X,Y 
200  PLOT  X+10,Y+I7 
210  PLOT  X+30,Y-20 
220  PLOT  X-2,Y+12 
230  PLOT  X+21,Y+70 
240  NEXT  I 
250  R=R-1 
260  NEXT  Z 
270  FOR  1=2  TO  4:CQLOR  I s PLOT  46,72:DRAW 

TO  51+1, 106 
2BO  PLOT  43,62sDRAWT0  39,50+I 
290  PLOT  47,62:DRAWT0  60+I,35 
300  NEXT  I 
310  60T0  310 

These  demos  are  only  an  introductory  hint  of 
the  truly  spectacular  effects  possible  via  GTIA. 
You  could  add  more  color  to  Modes  9  and  1 1  by 
using  Players  and  Missiles  or  create  dramatic  effects 
by  switching  between  these  modes  {or  with  Graphics 
8)  by  POKEing  PRIOR  with  the  desired  value. 
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RAM 

For  ATARI 

48K  RAM  BOARD  FOR  THE  400 
with  Lifetime  Warranty 

•  Highest  quality  avajtable 

•  Reduces  power  consumption 


Reduces  heat 


48K  Board 
32K  Board 


(400) 
(400/800) 


$240 
$100 


FREE  SHIPPING  ANYWHERE  IN  U.S.A. 

Intec 

Peripherals 
Corp 

906  E.  Highland  Ave. 
San  Bernardino,  CA  92404 

(714)881-1533      ^ 

ATARI,  400,  800  are  Trademarks  of  ATARI.  Inc. 


FIRST  BORN  IN  1978! 


the  original  &  continuously  updated 


CCA 
Data  Management 

System 


Now  Available  For  Atari  Computers  $  99.50 

For  Apple  Computers  150.00 

ForCPM  Based  Computers  225.00 

CCA  Data  Management  System 
Uses Features  And  Capabilities 


'  Business 

Accounis  Receivable 

Accounts  Payable 

Inventories 

Billing 

Lists  and  Rosters 
■  Home  Phone  Lists 

Budgets,  Hot>bies 


'  Long  record  lengtlis 

'  Up  to  24  lields  per  record 

'  Not  Copy  Guinted 

I  Alpha  numeric  items 
'  Numeric  only  items 
'  Add,  update,  scan,  etc,  tiles 
'  to-Level  sort  ascending,  descending, 
allows  alphabetizing  data  tile. 

*  Contact  youf  local  dealer  for 
details  or  write  us  tor  our  catalog 


^ 


DIVISION  OF  CUSTOM  ElECTBONICS,  INC. 

50FT\A/ARE 

72B  Exchane*  St.,  Chlrapw,  Maiipchvuttit  QIOU 

(^13J  593-4761 
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ICK  STAND 

For  Atari  Personal  Computers 

Precision    "ARCADE"    action    now   assured 
for  Personal  Home-Computer  games! 


•  Reduces  Hand  &  Wrist  Fatigue 

•  Higher  Scores  Thru  Better  Control 


Byte's  new,  innovative  "Stick  Stand"  se- 
cures tiie  Joystick  to  reduce  wrist  fa- 
tigue and  frees  one  hand  for  a  more 
skillful  operation  of  the  fire  button, 
'he  comfortable,  Fastball  Knob  extends 
familiarity  and  ease-of-play  in  Arcades,  to  en- 
thusiasts and  novices  of  Personal  Home-Computer  Games. 
Cat  No.  4170      DEALERS  -  CALL  FOR  PRICING 
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KRITTERS^ 

[■jtrilcmenl      Fast  Action      CtialleiiRe 

and  mori'  arc  ensured  fflr  enthusiasls 
with  Comniiand  Ships  batllini;  Alien  Krit- 
ters  and  Patrols  with  super  missiles! 

The  Ciittiiiia[nJ  Slii;>  is  chillejiged  In  nmM  r>r  use 
"SupermLSsiles '  lo  dedioy  the  eighl  columns  of  AliJen 
Kriikrs  Ijcaniinfj  down  on  the  Star  liase  Kaiuldr 
missiles  wtll  eliminale  lite  FTsrc-FaHinij  KrtUers 
{}eso?ndin^  m  variini$  speeds  and  Irctjuenciu  II  Ihr 
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WHEN  IN  SOUTHERN  CAUFORNIA,  VISIT  OUR  RETAIL  STORES 

19511  Business  Center  Dr.  2301  Artesia  Blvd. 

Northridge,  CA  91324  Redondo  Beach,  CA  90277 

444  S.  Indian  Ave. 
Palm  Springs,  CA  92262 


HOW  TO  ORDER 

Write  or  plione.  Piv  by  ch«k.  M/C,  VIS.^.  or  COD 
ladd  SI  .iO  for  COD).  CREDIT  CARD  aiSrCMKR-S - 
\iWiiic  inrludp  your  daytime  phone  oumbrr. 

Outside  Calif.  (800)  423-5387 
Inside  Calif.  (213)  886-9200 

Offer  expire  .Scfi,  :SI),  iy82 

Mention  tliis  ad  and  WF.  PAY  SHIPPING!  Col's  ground 
only).  Offer  does  not  apply  to  .Stick  Stand  Ipls.  include 
S2"'  shippinsj. 

19511  Business  Ctr.  Dr. 
Dept.  G9 
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A  Monthly  Column 

Machine 
Language 

Jim  Butterfield 
Associate  Editor 

If  I  May  Interrupt 

The  6502  goes  about  its  job,  executing  instructions 
at  lightning  speed.  As  each  instruction  is  completed, 
the  processor  checks:  should  this  process  be 
interrupted? 

There  are  two  kinds  of  interrupt,  called  IRQ 
and  NMI.  They  have  different  features  and  uses, 
but  they  share  common  characteristics.  They  may 
only  take  effect  when  the  current  machine  language 
instruction  has  been  completed.  At  that  time,  the 
address  of  the  following  machine  language  instruc- 
tion is  pushed  to  the  stack  together  with  the  Status 
Register.  Then  the  machine  gets  an  interrupt 
address  stored  high  in  memory,  and  starts  to  ex- 
ecute instructions  from  that  address.  At  a  later 
time,  when  the  interrupt  job  has  been  serviced,  an 
RTl  instruction  will  cause  the  previously  stored 
information  to  be  reclaimed  from  the  stack  and  the 
interrupted  program  to  continue. 

Interrupt  is  high  priority.  It  tends  to  be  used 
where  fast  response  is  vital.  Don't  throw  it  away  on 
some  unimportant  job  which  is  not  time-sensitive; 
save  these  big  guns  for  a  real  time  crunch.  I  tend  to 
recommend  the  following  priorities:  if  you  can,  use 
straight  coding;  if  you  need  to,  use  a  timer  or  two; 
if  you  must,  use  interrupt. 

Because  an  interrupt  stops  the  work  in  progress 
to  handle  a  special  rush  job,  users  often  tend  to 
think  of  it  as  instantaneous.  Not  quite.  Don't  forget 
that  there's  a  variable  wait  to  complete  the  instruc- 
don  under  way  (up  to  seven  cycles)  in  addition  to 
the  fixed  delay  of  seven  cycles  while  the  interrupt 
does  its  bookkeeping  work.  The  effect  of  the  vari- 
able wait  is  "timing  jitter''  -  occasionally  important 
even  though  the  time  involved  is  small. 

Ttie  Big  Two 

IRQ  -  Interrupt  Request  -  is  the  less  powerful  of 
the  two  interrupts,  but  it's  usually  easier  for  the 
programmer  to  handle.  It  may  be  locked  out  with 
an  SEI  instruction  (Set  Interrupt  Disable)  to  prevent 
interruption  from  striking  at  an  embarrassing  mo- 
ment; the  lockout  is  released  with  CLl  (Clear  In- 
terrupt Disable).  Using  SEI/CLI  adds  to  the  possible 
timing  jitter  by  a  substantial  amount,  of  course. 


When  an  interrupt  takes  place,  an  SEI-type  lockout 
automatically  takes  effect,  so  that  another  IRQ 
interrupt  will  have  no  effect  until  RTl  releases  the 
lockout.  This  is  handy  for  the  programmer  —  he 
knows  that  the  code  in  his  IRQ  type  system  will  be 
free  from  further  interrupts. 

NMI  —  Non- Maskable  Interrupt  —  is  more 
powerful  and  less  controllable.  It  cannot  be  locked 
out.  As  a  result,  the  programmer  has  to  be  much 
more  careful  in  sensitive  areas:  for  example, 
changing  the  interrupt  vector  itself  can  be  a  tickhsh 
job  since  the  coding  cannot  prevent  the  NMI  from 
striking  in  mid-change  with  potentially  disastrous 
results.  To  add  to  the  complexity:  an  NMI  could 
cau.se  an  interrupt,  and  while  it  is  being  handled, 
another  NMI  could  interrupt  again.  Careful  coding 
is  needed  to  avoid  data  corruption  if  such  a 
multiple-level  interrupt  is  anticipated. 

There's  another  fundamental  difference 
between  IRQ  and  NMI.  IRQ  is  level-sensitive: 
when  the  IRQ  pin  on  the  6502  chip  receives  a  low 
level,  interrupt  is  being  requested.  NMI,  on  the 
other  hand,  is  edge-sensitive:  when  the  NMI  pin 
on  the  6502  chip  goes  from  high  level  to  low,  a 
"latch"  is  triggered  within  the  chip  that  will  signal 
that  NMI  needs  attention.  Think  of  it  this  way:  if  I 
held  the  IRQ  pin  low  permanently,  the  computer 
would  be  continuously  interrupting.  It  would  go 
into  interrupt,  do  the  job,  and  upon  completing 
with  RTl,  the  interrupt  would  take  place  again 
since  IRQ  is  still  low.  In  contrast,  if  I  pulled  NMI 
low  permanently,  I  would  have  only  one  interrupt 
-  the  one  that  was  triggered  when  the  signal  went 
low.  A  new  "edge"  would  be  needed  to  trigger 
NMI  again, 

IRQ  Latches 

This  gives  us  two  seemingly  conflicting  require- 
ments for  the  interrupt  signal  at  the  IRQ  pin.  First, 
it  must  remain  active  until  the  interrupt  takes 
place;  too  brief  an  IRQ  signal  might  be  missed 
entirely.  Next,  it  must  be  turned  off  before  the 
interrupt  coding  completes  its  activity,  or  RTl  will 
just  cause  a  new  interrupt.  This  seems  difficult  - 
not  too  fast  and  not  too  slow  —  but,  in  fact,  we  accom- 
plish the  job  very  easily  with  the  help  of  extra 
chips. 

Most  of  the  interface  chips  (the  best  known  to 
6502  users  are  the  6520  PI  A  and  the  6522  VIA) 
contain  latches  that  may  be  set  by  the  external 
interrupting  circuits,  and  reset  by  the  6502.  For 
example,  if  a  timer  counts  down  to  zero  and  signals 
an  interrupt,  this  will  be  latched  and  signalled  to 
the  6502.  When  the  6502  gets  aroimd  to  servicing 
the  mterrupt,  it  can  switch  off  the  latch. 

This  system  of  latches  allows  many  interrupts 
to  be  received  and  forwarded  to  the  processor 
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PREPARATION  SYSTEM 
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Husband,  Wife,   and   Joint   forms  prepared  simultaneously. 
Prints  directly  onto   tax  forms. 
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AVAILABLE  FROM  YOUR  COMMODORE  DEALER  AND  CFI. 


chip.  The  computer  can  then  interrogate  the  inter- 
face chip  and  find  out  what  caused  the  interrupt. 
There  might  even  be  two  events  caUing  for  service 
at  about  the  same  time.  The  computer  can  decide 
to  service  one  of  them,  turn  that  particular  latch 
off,  and  do  the  job.  The  moment  it  gives  RTI  the 
other  event  (whose  latch  is  still  locked  in)  will  re- 
interrupt  and  be  serviced.  It  works  out  remarkably 
elegantly. 

The  interface  chips  may  have  external  ports 
or  built-in  devices  such  as  timers  and  shift  registers 
which  are  allowed  to  cause  interrupts.  Each  of 
these  may  be  logically  connected  to  or  disconnected 
from  the  interrupt  line.  It  seems  complex  at  first; 
but  a  little  practice  will  show  the  system  to  be 
straightforward  and  logical. 

Registers 

You  may  recall  that  only  the  instruction  address 
(Program  Counter)  and  Status  Register  (sometimes 
called  the  PSW)  are  saved  on  the  stack  during  an 
interrupt.  If  you  plan  to  use  the  A,  X  or  Y  registers 
during  your  interrupt  processing,  you  must  save 
them  by  pushing  them  to  the  stack.  Just  before 
giving  RTI,  bring  them  back.  Your  interrupt 
must  be  truly  "invisible"  to  the  code  that  was 
interrupted. 

It's  quite  easy  to  implement  interrupt.  You 
must  be  especially  careful;  debugging  is  much 
more  difficult  for  this  type  of  code. 

Try  to  keep  your  interrupt  code  short,  and  let 
the  "background"  program  pick  up  and  do  most  of 
the  work.  The  briefer  the  interrupt  program,  the 
more  often  you'll  be  able  to  service  interrupts;  that 
will  often  yield  a  more  powerful  system. 

Be  very  careful  that  a  long  interrupt  doesn't 
disturb  a  critical  timing  process  in  background 
code.  More  than  one  thermal  printer  has  had  its 
head  "smoked"  by  a  sluggish  interrupt  that  didn't 
know  that  the  backgrotmd  program  was  waiting  to 
turn  the  heat  off.  C 
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A  Game  Featuring  Your  PET  at  its  Best!!!  SK  of  High  Speed 
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experts!! 


•  We  sell  and  service  only  VIC-20 
Computers! 

•  We  have  more  in  stock  merchandise 
than  anyone! 

•  We  give  the  best  service  in  the  USA! 

•  One  day  delivery  express  mail! 

•  We  handle  warranty  and  service  within 
24  hours! 

•  We  give  15  day  free  trial  on  all 
merchandise! 

•  We  mail  refunds  within  24  hours  after 
receiving  returns! 
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educational  tapes  —  programming 
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"BUY  YOUR  COMPUTER'S  CHRISTMAS 
PRESENT  NOW!" 

1 .  UP  TO  60K  EXPANSION  MODULE 

Aero  space  designed  —  6  slot  —  add  up  to 
6  cartridges  —  switch  select  any  program. 
Start  and  stop  any  program  with  reset 
button  —  not  necessary  to  remove 
cartridges  or  turn  off  computer,  saves  time, 
television  and  computer  (one  year  warranty) 
List    $149.00  — Sale  Price  $109.00. 

2.  24K  RAM  MEMORY  EXPANSION 

Increase  usable  RAM  programming  power 
800%  (28,  159  bytes  free).  Expands  your 
total  memory  to  49K.  Plugs  in  direct,  does 
not  require  expansion  module!  List  $189.00 
—  Sale  Price  $149.00. 
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This  is  a  short  and  very  useful  addition  to  VIC.  Some 
PETICBM  computers  allow  you  to  stop  a  LISTingfrom 
scrolling  and  then  start  it  up  again.  This  "Pause"  feature 
adds  that  capability  to  VIC  (any  memory  size).  Type  in  the 
first  line  very  carefully  —  it's  got  to  be  exactly  as  printed. 

VIC  Pause 


Doug  Ferguson 
Elido,  OH 


For  VIC  owners  who  have  not  bought  a  printer 
yet,  studying  a  BASIC  program  by  using  the  LIST 
command  can  be  tedious.  The  screen  displays  only 
about  20  Hnes  at  a  time  if  you  hit  the  STOP  key. 
And  then  the  only  way  to  re-start  at  the  point  at 
which  you  stopped  is  to  retype  LIST  —  again  and 
again.  Even  the  CONTROL  key  is  not  much  help; 
the  lines  still  move  by  too  fast  for  more  than  a 
superficial  look.  What  is  needed  on  the  VIC-20  is  a 
PAUSE  key. 

For  months  I  have  been  trying  a  method  for 
the  PET  from  G.  H.  Watson's  "Linelist"  program 
(in  COMPUTE!,  September  1981,  #16),  but  without 
total  success.  At  least  the  experience  taught  me  a 
lot  about  disassembling  the  BASIC  ROM.  Finally, 
with  the  help  of  Eric  Brandon's  advice  (COMPUTE!, 
May  1981,  #12,  pg.  126)  I  discovered  an  alternate 
method  which  patches  into  the  hardware  interrupt 
vector.  This  vector  in  the  VIC  is  located  at  788  and 
789  and  contains  the  low-byte/high-byte  jump 
vector  $EABF  which  the  VIC  visits  every  60th  of  a 
second  to  check  the  STOP  key,  to  update  the  clock, 
and  to  do  other  chores. 

The  routine  which  I  have  "persuaded"  the 
VIC  to  jump  to  every  60th  of  a  second  is  very  similar 
to  Mr.  Watson's:  to  pause  a  LIST,  hold  down  the 
SHIFT  key.  The  SHIFT  key  is  the  ideal  PAUSE 
key  because  it  can  be  "locked"  with  the  SHIFT 
LOCK  key.  This  allows  totally  hands-free  operation 
so  that  you  can  study  (or  copy  in  longhand)  your 
BASIC  program  a  few  lines  at  a  time. 

I  have  written  the  machine  language  loader 
without  DATA  statements  in  case  you  want  to  add 
the  PAUSE  feature  to  a  program  which  may  already 
contain  conflicting  DATA  statements.  I  preferred 
the  cassette  buffer  as  a  house  for  my  26-byte  mas- 
terpiece because  this  area  slays  stable  regardless  of 
memory  expansion  of  the  VIC. 

I  used  location  888  as  a  start  point  because  I 
thought  it  easier  to  recall  than  other  traditional 
cassette  buffer  addresses.  Please  note  that  the  first 


line  is  a  very  tight  fit;  type  no  space  after  the  line 
number,  and  consider  the  final  quotation  mark 
optional. 

6  3997  aS="1 20 169 133 14 1020003169003 14 102100308809 
6032159255169  00104414100  2  208  24  6  07  6191 
234" 

63998  P'liFOR  X=888  TO  X+2S:  POKE  X,VAL(HID$ (A$ , 
P,3)):  P=P+3:  ^fEXT 

63999  SYS  888 

When  you  have  finished  (carefully)  typing  the 
loader,  execute  with  RUN  63997.  {With  an  8K 
expander,  the  VIC  may  give  you  an  ILLEGAL 
QUANTITY  error.  Assuming  no  errors  in  your 
typing  of  the  program,  try  again  several  times.  The 
unexpanded  VIC  does  not  have  this  trouble  with 
string  variable  manipulation.)  After  a  successful 
RUN,  feel  free  to  delete  lines  63997  -  63999. 

Now  it's  time  to  test  your  new  PAUSE  key.  Try 
it  by  freezing  the  blinking  cursor  (on  or  off)  with 
the  SHIFT  key.  Next,  press  RUN/STOP  and  hit 
RESTORE  to  clear  the  screen.  Note  that  the  SHIFT 
key  does  not  operate  as  before.  The  RUN/STOP- 
RESTORE  technique  returns  the  hardware  inter- 
rupt vector  to  its  normal  contents.  If  you  wish  to 
"freeze"  a  LIST  again,  merely  SYS  888  to  reactivate 
the  PAUSE  feature. 

Be  Sure  To  Turn  It  Off  Before  SAVEing 

It  is  essential  to  deactivate  by  the  RUN/STOP- 
RESTORE  method  when  you  are  not  using  the 
PAUSE  feature.  For  one  reason,  any  I/O  operations 
(such  as  a  SAVE  of  whatever  you  have  been  debug- 
ging) require  that  the  hardware  interrupt  vector  be 
returned  to  normal.  (Also  remember  that  a  SAVE 
uses  the  cassette  buffer  where  the  PAUSE  routine 
lives;  you  may  expect  to  lose  the  PAUSE  feature 
after  a  SAVE  or  a  LOAD.) 

Another  reason  to  deactivate  the  PAUSE  is 
that  shifted  characters  such  as  uppercase  and 
graphics  are  strange  to  type,  in  that  they  appear 
after  you  let  up  on  the  SHIFT  key.  Even  worse  is 
the  loss  of  repeat  keys  such  as  cursor-up  and  -left 
and  the  disappearance  of  the  cursor  when  it  moves 
rapidly  right  or  down. 

I  bet  you're  wondering  if  there  are  any  other 
drawbacks  to  my  idea.  Well,  yes.  When  you  do  SYS 
888  to  activate  the  PAUSE  key  and  you  do  try  to 
freeze  a  LIST,  you  will  occasionally  get  a  kind  of 
"ripple"  on  the  .screen  which  causes  a  line  to  be, 
more  or  less,  repeated  twice.  I  believe  that  this  is  a 
tolerable  annoyance,  especially  if  one  remembers 
that  the  upper  half  of  these  "paired"  lines  is  always 
correct. 

By  the  way,  the  PAUSE  will  also  work  when 
you  RUN  a  program.  However,  if  you  only  want  a 
PAUSE  feature  for  this  reason,  there  are  much 
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better  ways.  Lines  132-136  of  Amihai  Glazer's 
"Amortize"  program  (COMPUTE!,  May  1982,  #24) 
are  just  perfect  in  the  main  routine  of  any  BASIC 
program  in  which  you  want  a  PAUSE. 

The  assembly  listing  that  follows  was  written 
on  Eric  Brandon's  excellent  assembler  program 
(COMPUTE!,  June  1981,  #13).  It  required  memory 
expansion  and  a  few  TAB  changes. 


HIV 

=  $0314 

INTRPT 

=  $EABF 

SCNKEY 

=  $FF9F 

PAUSE 

=  S0385 

1 

* 

= 

888 

2 

HIV 

= 

788 

3 

INTRPT 

= 

$EABF 

4 

SCNKEY 

= 

$FF9F 

5 

0378 

78 

SEI 

6 

0379 

A9 

85 

LDA 

#$85 

7 

037B 

8D 

14 

03 

STA 

HIV 

8 

037E 

A9 

03 

LDA 

#$03 

9 

0380 

8D 

15 

03 

STA 

HIV  + 

10 

0383 

58 

CLl 

11 

0384 

60 

RTS 

12 

0385 

20 

9F 

FF 

PAUSE 

JSR 

SCNKEY 

13 

0388 

A9 

01 

LDA 

#1 

14 

03  8A 

2C 

8D 

02 

BIT 

653 

15 

038D 

DO 

F6 

BNE 

PAUSE 

16 

038F 

4C 

BF 

EA 

JMP 

INTRPT 

(HIV)  to  $0385  (PAUSE);  the  SEI  and  CLl  are 
necessary  to  make  the  computer  wait  until  both  low 
and  high  bytes  are  changed.  I  used  a  BIT  test 
because  location  653  also  determines  the  CON- 
TROL key,  which  is  often  used  to  slow  down  a 
LIST.  The  whole  thing  ends  with  JMP  INTRPT  to 
send  the  VIC  where  it  had  intended  to  go.  Lines 
12-15  are  ju.st  sort  of  a  detour. 

This  has  been  my  fust  real  foray  into  ma- 
chine code,  and  I  would  appreciate  any  helpful 
comments.  © 


Here  are  a  few  notes  on  the  as.sembly  listing. 
Lines  5-1 1  change  the  hardware  interrupt  vector 


Intelligent  Software 

FortheVIC-20+64® 

Word  Processor  (12K,  printer  required;  $30).  Probably  the 
most  useful  application  program  available  for  the  VIC.  Screen 
editing  for  text,  pagination  and  margin  stripping,  left-  and  rigfit- 
jusiification,  cassette  and  disk  file  capability,  easily  modified  for 
RS-232C  Output.  Ttiis  ad  was  created  using  W/P. 

Copycalc  (5K  or  8K-up;  $20).  An  electronic  spreadsheet. 
Enter  numbers  into  a  visible  matrix  using  the  VIC's  screen  editor; 
touch  a  key  and  see  the  results.  Ideal  for  budgeting,  forecasting. 

Also  available;  Mail  List  {12K,  printer  required;  $20);  W/P 
Plus  {includes  M/L,  disk  required;  $50).  All  programs  include 
documentation.  4016  versions  available;  Please  specify  hard- 
ware configuration.  Prices  include  shipping;  Calif,  residents  add 
6%.  Catalog  available. 
William  Robbins,  Box  3745,  San  Rafael,  CA  94912 

.  When  you're  through  playing  games 
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VIC-20* 


GAMES 


Cartridge: 

Spiders  of  Mars $40.00 

Outworld    40.00 

Cloud  Burst   32.00 

Alien  Blitz   32.00 

Renaissance  40.00 

Amol< 32.00 

Meteor  Run   40.00 

Sots  &  Mats  40,00 


Vwi' 


V 


SOFTWARE 


Business: 

ViCalc $12.00 

ViCat  20.00 

ViCheck   20.00 

ViTermA  16,00 


Cassette: 

Simon   . , , 
Amok  ... 
Subchase 
Aiien  Biitz 
The  Aiien 
3-D  Maze 
Raceway 
Kosmic  Kamikaze 


$12,00 

,  20,00 

,  20,00 

,  20,00 

,  20,00 

,  12,00 

,  12,00 

.  20.00 


^I!SJC<^ 


•VlC-20  is  a  registered 

trademark  of  Commcdore 

Business  Machines, 

"Prices  and  Availability 

Subject  to  Change 

Without  Notice. 


Educational: 

Skymoth  

Space  Div 

Long  Div 

Super  Hangman 

Hardware: 

Buti-3K  ROM    . .  . , 


$20,00 
.  12,00 
.  12,00 
.  16,00 

$72,00 


TO  ORDER  SEND  CHECK  OR  MONEY  ORDER  TO: 

MOOSEWARE  INCORPORATED 

Post  Office  Box  17868,  Irvine,  California  92713 

—  California  Residents  Add  6%  Soles  Tax  — 


S- 


WRITE  FOR  FREE  BROCHURE  &  ASK  ABOUT  THE  MOOSE  CLUB. 
CLUB  MEMBERS  RECEIVE  SPECIAL  DISCOUNTS  ON  ALL  PRODUCTS  SOLD. 
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What  is  ASCII?  How  and  why  is  this  special  code  used  to 

communicate  between  one  computer  and  another?  Some 
computers  make  slight  modifications  to  the  code  which 
must  be  taken  into  account  when  sending  messages  to  a 
diffcreiil  model.  The  Atari  uses  155  to  stand  for  a  carriage 
return,  for  example,  where  most  computers  use  13.  To  see 
what  the  code  number  77  looks  like  to  your  machine,  you 
can  type  ?ASC(77).  Whatex'er  character  shows  up  on 
screen  is  the  meaning  of  that  number.  Of  course  .^ome  are 
special  characters.  ?ASC(13}  will  generally  perform  a 
carriage  return.  For  a  complete  table  uf.<;tandard  ASCII 
codes,^seeCOMPUn\,  fitly  1982,  p.  140. 


letter,  as  information  can  be  maintained  in  upper- 
case only  without  destroying  its  meaning.  Next  the 
special  control  functions  are  reduced  to  tlie  bare 
minimum  needed  -carriage  return,  line  feed,  and 
space.  The  26  uppercase  letters  and  the  three 
control  functions  use  up  29  of  the  available  codes. 
We  cannot  fit  the  ten  numbers  in  the  three  re- 
maining codes,  so  we  have  to  go  about  it  in  a  dif- 
ferent way. 

The  numbers  and  some  special  characters  are 
pro\idcd  for  bv  setting  aside  two  of  the  remaining 
codes  as  sliif  t  functions.  A  shift  code  changes  llie 


Telecommunications: 

All  About  ASCII 


The  ASCII  code  standard... 

permits  most  computers  to 

talk  to  one  another. 


Michael  E.  Day 

Chief  Engineer,  Edge  Technology 

West  Linn,  OR 


.\SCI1  is  an  acronym  for  American  Standard  Code 
for  Information  Interchange.  More  .specifically,  it 
is  a  definition  of  a  coflc  that  is  used  in  mo.st  com- 
puters to  .store  and  tran.smit  information. 

The  computer  works  with  iniormation  in  bits 
or  "on/off  conditions"  of  its  memory  cells.  This 
means  that  in  order  for  it  to  work,  with  numbers 
and  letters  it  must  work  with  them  as  a  group  of 
on/off  bits.  The  ASCII  code  deliues  the  represen- 
tation as  seven  bits,  while  most  computer  systems 
deal  with  numbers  and  letters  as  an  eight-bit  code 
sequence,  with  the  eighth  bit  being  used  internally 
by  the  computer  for  ils  own  purposes.  The  seven 
bits  can  be  formed  into  128  po.ssible  combinations, 
with  each  combination  representing  a  single  char- 
acter or  letter.  These  128  characters  are  broken 
down  into  52  upper  atid  lowercase  letters  (,\-Z  & 
a-z),  ten  numbers  (0-9),  H3  special  cliaracters  (in- 
cluding the  space),  and  ?i?>  special  "control"  charac- 
ters. ASCII  is  a  non-siiifted  code;  that  is,  any  of  the 
seven-bit  code  combinations  represent  a  unique 
character. 

BAUDOT  Code 

BAL'DO  I ,  on  the  other  hand,  is  an  example  of  a 
shifted  code.  BAUDOT  code  uses  only  five  bits  to 
represent  information.  As  a  result,  onlv  32  possible 
combinations  arc  available.  In  order  to  u.se  this 
method,  some  decisions  had  to  be  made  as  to  what 
information  would  be  allowed  to  be  represented. 
The  first  thing  thrown  out  is  the  lowercase 


definition  of  all  following  codes,  until  another  shift 
fimction  directs  a  return  to  the  original  code  rep- 
resentation. By  using  shift  functions,  it  is  possible 
to  almost  double  the  number  of  characters  that  can 
be  represented  bv  the  same  32  codes.  The  final 
remaining  original  code  is  not  used  and  is  referred 
to  as  a  blank  or  null  character. 

The  null  character  is  u.sed  in  the  BAUDOT 
code  as  a  non-operational  code  (it  is  ignored  if  it  is 
encountered).  The  reason  for  this  requirement  is 
the  way  the  machines  function.  When  data  is  trans- 
mitted, it  is  seiu  in  serial  form,  or  a  bit  at  a  time,  to 
the  receiving  eqtiipment.  The  old  teletype  machines 
wliich  sent  and  icceived  this  code  used  cinient 
fiowing  ihrough  a  wire  (or  not  flowing)  to  represent 
the  on  or  off  bit  condition.  The  problem  with  this 
was  that,  if  the  wire  was  bioken  (which  happened 
quite  often),  ii  was  the  same  as  sending  a  continuous 
stream  of  off  bits,  which  of  course  represents  one 
of  the  pt)ssible  codes.  By  ignoring  this  particular 
code,  at  least  the  machine  wouldn't  spit  out  reams 
of  paper  if  the  wire  did  get  broken. 

The  sliifting  codes  were  called  the  letters  shift 
and  the  figures  shift,  which  corresponded  to  the 
functions  they  performed.  That  is,  when  the  letters 
shift  was  sent,  it  meant  that  all  the  codes  that  fol- 
lowed would  represent  the  letters  A-Z.  The  figures 
shii  t  meant  that  all  the  codes  following  would 
represent  numbers  and  special  characters.  The 
indi\idual  codes  were  assigned  to  the  various  letters 
in  a  way  to  ensure  a  minimum  number  of  errors 
occurring  in  transmission,  so  that  when  an  error 
did  occiu'  it  would  be  noticeable.  The  letters  shift 
code  was  chosen  to  be  all  on  bits;  this  was  to  help 
both  in  ininsmi.ssion  error  problems  as  well  as 
easing  editing  for  transmission. 
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Erasing  And  Editing 

Tlie  all-bits-on  code  has  a  special  function.  Infor- 
nialion  used  to  be  stored  as  holes  punched  in  a 
paper  tape.  If  a  mistake  was  made  during  creating 
tliis  tape,  then  a  new  one  would  have  to  be  made. 
As  with  most  writing,  howevei",  the  mistakes  were 
often  caught  as  they  were  made.  With  the  letters 
shift  code  being  made  up  of  all  on  bits,  all  that  was 
neetled  to  wipe  out  tlic  bad  ctide  was  to  back  up  to 
that  section  of  tape  and  type  the  letters  shift,  which 
punched  out  all  holes  on  the  tape,  changing  any 
code  on  the  tape  to  the  letters  code.  The  disadvan- 
tage to  this  was,  of  course,  the  possible  inadvertent 
shift  to  letters  case  which  required  a  following 
figures  shift  (if  that  was  the  case  that  you  were  in). 

When  the  ASCII  code  was  developed,  the 
paper  tape  method  was  still  in  use,  so  mistakes 
were  taken  care  of  with  a  special  function  code 
called  a  ruhout.  The  ruboul  code  works  the  same 
way  as  the  null  code:  when  it  is  encountered  it  is 
ignored,  except  that  it  has  the  additional  editing 
function  of  punching  all  holes  in  the  tape  to  wipe 
out  the  existing  code. 

Smarter  Editing 

VMien  computers  came  along,  and  it  was  possible  to 
add  some  intelligence  to  the  editing  process,  the 
ruhout  was  used  to  tell  the  computer  to  back  up 
anti  erase  the  last  character  (hat  was  typed.  Since 
we  were  still  using  a  printer  though  (one  that  did 
not  know  how  to  backspace  at  that),  it  was  still 
difficult  to  deal  with  the  information  as  it  was 
written.  Several  editing  methods  were  tried  to 
overcome  this  problem.  One  of  the  most  common 
methods  was  to  simplv  prim  tiic  character  again  as 
it  was  deleted.  This  tended  to  make  the  result 
rather  confusing,  but  it  did  provide  a  way  for  the 
computer  to  indicate  that  it  had  performed  its 
function. 

As  backspacing  printers  became  available, 
another  method  of  editing  came  into  being:  when 
the  ruhout  key  was  depiessed,  the  printer  would 
back  up  and  strike  over  the  previous  character  with 
a  backslash  or  some  other  character.  It  would  then 
wait  Ibi"  the  next  character  to  be  typed.  If  it  was 
another  rubout,  it  would  back  up  and  strike  over 
the  previous  character.  If  the  next  character  typed 
was  not  a  rubout,  then  the  printer  would  move  the 
paper  up  a  line  and  strike  the  character  on  the  line 
Ix'low  the  original  character.  Another  editing 
method  sometimes  used  because  it's  easy  on  a 
computer  was  simply  to  ignore  the  entire  line  just 
tv|3ed  and  start  over  again.  The  operator  indicated 
this  method  by  doing  a  carriage  return. 

When  video  terminals  came  along,  the  editors 
took  on  a  slightlv  different  approach  to  the  prob- 
lem. The  video  terminal  was  capable  of  truly  re- 


moving the  wrong  character  from  the  text  as  it 
appeared  on  the  screen.  Since  the  rubout  key  was 
already  being  used  for  the  printers,  tlie  backspace 
was  used  to  back  up  and  erase  the  previous  charac- 
ter. Since  the  error  was  truly  erased  from  the  screen, 
there  was  no  need  to  go  to  the  next  line,  so  the 
backspace  simply  remained  in  that  character  posi- 
tion after  it  was  done.  The  usual  sequence  involved 
was  to  backspace,  space  to  erase  the  character  that 
was  there,  and  then  backspace  again  to  return  to 
the  erased  character's  position. 

Now  the  printer  tends  to  be  relegated  to  the 
side  to  be  used  only  when  the  text  is  ready  to  be 
primed.  The  exception  is  in  portable  or  very  low 
budget  operations  where  the  printer  nuisl  serve  as 
both  the  editing  device  and  the  printing  device. 

The  video  terminal  has  grown  from  a  "glass 
teletype"  to  what  is  now  cdUed  full-screen  rditing. 
Full-screen  editing  is  an  exten.sion  of  the  backup 
and  erase  function,  except  it  is  cnormouslv  more 
powerful.  Anything  that  appears  on  the  screen  can 
be  directly  altered  by  moving  the  current  position 
indicator  (the  cursor)  to  the  position  vou  wish  to 
niotlily  and  simply  typing  over  it,  deleting  it,  or 
inserting  new  information.  The  full-screen  editor 
has  the  advantage  of  being  quite  easy  to  use  since 
what  you  see  is  what  you  get. 

Taking  things  a  step  further,  we  end  up  with  a 
lull-blown  word  processing  system  where  not  only 
can  you  change  the  data  as  it  appears  on  ilie  sciccn, 
but  you  can  also  move  it  around,  add  in  whole  new 
sections  from  storage,  format  the  way  it  is  to  be 
pi  intcd.  and  even  have  it  check  your  spelling. 

Who  knows?  Maybe  next  it  will  start  writing 
things  for  us.  and  we  can  just  sit  back  and  cnjov 
the  show. 

Ttie  Origin  Of  ASCII 

As  you  can  see,  the  ASCII  code  was  developed  as  a 
result  of  the  interaction  between  the  needs  of  tfie 
equipment  and  the  needs  of  the  operator.  This  is 
an  important  aspect  of  equipment  design  and  is 
often  the  dividing  line  between  good  and  bad 
machinery.  If  should  hv  remembered,  however, 
that  the  coding  system  iisetl  is  just  that:  a  coding 
system.  It  can  be  changed,  modified,  compressed, 
or  expanded,  and  many  other  things  can  be  clone 
to  it  following  standard  coding  theories.  The  ASCII 
code  standard  is  simply  tfiere  because  it  is  the 
common  element  that  |x-rniits  most  computers  to 
talk  to  one  another.  This  ol  course  doesn't  mean 
that  all  computers  use  the  ASCII  code  standard, 

A  very  early  code  system  used  on  punched 
cards  was  a  len-ljil  code,  later  expanded  to  1 2  bus, 
called  the  Hollerith  code.  An  outgrowth  of  the 
Hollerith  code  was  the  BCD  (Binary  C'oded  Deci- 
mal) code,  whicli  was  a  simplification  of  the 


Hollerith  code. 

The  BCD  code  uses  six  bits  to  represent  64 
possible  code  combinations.  Later  on,  due  to  the 
needs  of  the  computer  svslems.  this  code  was 
expanded  to  eight  l)tts  and  called  EBCDIC,  for 
Expanded  Binary  Coded  Decimal  Interchange 
(-ode. 

Bv  this  time  the  code  had  become  quite  a  mess, 
what  with  all  the  expansions  and  extensions.  The 
ASC'II  code  was  ihcTi  developed  by  tlie  American 
National  Standards  Institute  (ANSI)  to  sim])li(y 
code  use  —  to  make  the  code  easier  for  machines  to 
use.  as  well  as  easier  for  humans  who  had  to  use  it. 
The  main  improvement  was  to  place  all  letters  in 
sequential  order,  .so  that  it  became  easier  for  the 
computer  lo  sort  out  information. 

There  are  many  otlier  codes  in  use  in  com- 
puters and  other  equipment,  each  having  been 
developed  to  satisfy  a  particular  need  -  Selectric 
code  to  mechanically  control  the  Selectric  typewri- 
ter; Addressograjjli  code  to  control  Addressograph 
machines;  seven  segment  code  to  drive  seven  seg- 
ment readouts;  Gray  code  to  provide  positional 
information  of  rotational  devices;  and  a  slew  of 
error  correcting  and  detecting  codes  designed  !o 
provide  a  more  error-free  information  (Icnv.  © 
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Daisy  Wheel  Printer/Typewriter 
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RS232  or  IEEE-488 

Interface  Included. 

Use  with  CBM,  Apple,  Atari, 

and  Others. 
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ATARI 
400 

*279. 


ATARI  800  16k  5669 

w  48k  739 

ATARI  400  16k  279 

810  DISK  DRIVE  449 

410  PROGRAM  RECORDER  79 

850  INTERFACE  179 

820  IMPACT  PRINTER  264 

222  THERMAL  PRINTER  264 

825  80  COL  PRINTER  629 

830  MODEM  148 

32k  RAM  BOARD  89 

MICROSOFT  BASIC  69 

ASSEMBLER/EDITOR  47 


ATARI  Special  of  the  Month 

800  48k 
Now  «739.  %l' 


NEW  PERCOM 
Disk  Drive 
for  ATARI 
IN  STOCK 


AXLON  RAM  DISK  S395 

VISICALC  189 

DATASOFT  TEXT  WIZARD  88 

FILEMANAGER800  88 

APX  PASCAL  42 

VOTRAX  TYPE  'N  TALK  325 
JAWBREAKER  (disk  or  lapel  16k    24 

ZORKI/II  36 

DEADLINE  (DISK)  44 

CENTIPEDE  (CART)  35 

PAC-MAN  (CART)  35 

CAVERNS  OF  MARS  (DISK)  32 

STAR  RAIDERS  (CART)  42 


PRINTERS 


C,  ITOH  8510  PROWRITER  S485 

C.  ITOH  F-10  CALL 

EPSON  MX-80  CALL 

OKIDATA  82A  485 

CALL  FOR 
OTHER  PRINTERS 


CALL  TOLL  FREE 

1-800-343-0854 
In  MA  (617)  969-1790 


BMC 

COLOR 
13"    MONITOR 


295. 


MAXELL  DISKETTES 
Box  of  10  $29. 


'z  commodore^ 

VIC-20 

OUR  LOW 

^^  $239 

DATASETTE  67 

1540  DISK  525 

EXPANSION  MODULE  145 

1515  PRINTER  345 

8K  MEMORY  52 

SUPER  EXPANDER  59 

PROGRAMMER'S  AID  52 

VIC  AVENGER  25 

INTRO  TO  BASIC  21 


WW 


CALL  FOR  VIC-20  SOFTWARE 
DISCOUNT  PRICES 

Technical  Sales 

281  Needham  St.,  Newton,  MA  02164 

Out  of  State  800-343-0854— 

In  MA  617-969-1799 

Do  not  send  cash.  Personal  checks  take  2  weeks  to  clear.  Add 
A\  for  MasterCard  and  VISA.  20%  deposit  required  for  COD. 
UPS  charges  added.  We  cannot  ship  to  P.O.  Box.  All  prices 
subject  to  change  without  notice.  Delivery  subject  to  availabil- 
ity. In-store  prices  may  vary.  Not  responsible  for  typo- 
graphical errors. 

IN  STOCK  ITEMS  SHIPPED  WITHIN  48  HOURS 


WE  CARRY  A  COMPLETE  LINE  OF  MICROCOMPUTER  AND  VIDEO  EQUIPMENT 
AND  ACCESSORIES  CALL  FOR  PRICES 
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COMPUTE! 
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Tht'n'\s  a  hit  of  a  problem  u'iili  the  VIC  INPi'Tcomina)ul. 
These  suggestions  will  keep  yoti  out  oj' diffieutties  when 
you  are  "prompting"  (juestions  and  expecting  to  INPUT 
an  finsieer. 


A  VIC  Bug 

Jim  Low 

Toronto 


Fof  Clonimodore  PET  users,  one  of"  the  most  lalked 
about  coniniands  is  the  INPUT  stalemem.  Specif- 
ically, how  do  you  prevent  a  user  from  stoppiniE^ 
the  program  by  hitting  tlie  RKTL'RX  key  on  an 
empty  line?  When  Conmiodore  designed  (he  VIC- 
20  they  decided  to  do  soinethint>-  aboin  diis  persis- 
tent problem.  They  decided  that  if  a  user  presses 
RETURN  and  nothing  else,  the  value(s)  of  llie 
input  variablc(s)  should  remain  unchanged  and 
the  program  should  continue. 

10  J  =  77 

20   INPUT  "GIVE  ME  A  VALUE";J 

30   PRINTJ 

When  tiie  above  program  is  RUN  on  a  PET 
and  ilie  user  hits  onlv  RETURN  when  asked  "give 
me  a  value,"  the  program  stops  and  line  30  is  never 
executed.  If  RUN  on  a  VIC-20,  the  program  will 
continue  to  line  30  and  the  unchanged  value.  77, 
oflhe  variable  j  will  he  [jriiued.  (Ifvou  want  to 
break  out  of  a  VIC  INPU  I"  statenieiu,  press  RUN/ 
STOP  and  RESTORE  simultaneouslv.)  But  there's 
a  bug  in  this. 

The  rNPUT  Problem 

In  40  column  PE  Is  of  any  vintage  is  an  operating 
.system  feature  called  the  line-wrap  (able.  This 
allows  the  PET  to  link  two  .screen  rows  together  to 
gel  an  80  colunm  line.  In  the  \'IC  the  line-wrap 
table  is  able  to  link  up  to  four  22  column  rows 
together  to  make  one  88  column  line.  Without  it, 
the  VIC's  full-screen  editor  would  be  unable  to 
handle  lines  longer  than  22  characters. 

If  a  VIC  INPUT  statement  jjlaces  the  input 
cursor  anywhere  other  than  on  the  llrst  .screen  row 
ofa  multiple-linked  line,  the  INPUT  statement  will 
crroiieouslv  return  the  entire  miiUiple-linked  line 
to  the  inptit  buffer  for  parsing. 

Wliat  this  means  is  that  if  you  have  .some  rows 
which  are  linked  together  to  make  a  44,  Gf).  or  SS 
colunm  line  and  the  input  cursor  is  not  placed  on 
the  first  screen  row  of  one  of  these  multiple  lines. 


the  INPUT  statement  will  "crash"  or  return  a 
wrong  value.  If  your  prompt  is  on  an  un-linkcd 
line,  you'll  have  no  problem. 

.Suppose  we  have  a  very  simple  program  to  ask 
for  a  person's  name  and  then  print  it  on  the 
screen : 

10  PRINT  "[CLEAR]"; 

20  INPUT  "TYPE  YOUR  NAME  AND  PRESS 

RETURN";N$ 
30  PRINT  N$ 

On  a  PET  this  works  great,  and  if  Fred  is  using 
the  program  he  gets  back  "Fred"  on  the  screen.  On 
the  VIC^,  he  gets  back  "type  vour  name  and  jjress 
retiun?  Fred".  The  promjjt  in  the  INPU  I'  state- 
ment in  line  20  ("type  your...")  is  longer  than  22 
characters  and  Is  printed  over  the  end  of  the  first 
row,  creating  a  44  colunm  line.  When  Fred  pressed 
RE  TURN,  the  entire  44  characters  were  reliniu'd 
to  the  input  buffer,  leading  and  trailing  blanks 
dropped  and  tlie  result  assigned  to  the  variable 
N$.  This  works  even  if  Fred  did  nothing  other 
than  press  RETURN. 

The  fim  is  just  bcgiiming. 

10   PRINT  "[CLEAR]"; 

20  INPUT  "HOW  OLD  IS  YOUR  GRANDMOTHER" 

;AG 
30  PRINT  AG 

No  matter  what  Fred  types  in  response  to  this 
prving question,  all  he  gels  back  is:  "hedo  from 
start".  If  he  types  "83"[RETURN],  then:  "how  old 
is  your  grandmother?  SS"  gets  moved  to  the  input 
buffer;  leading  and  trailing  blanks  are  removed; 
and  the  computer  attempts  to  convert  "how  old..." 
into  a  number  for  variable  AC  Forget  it,  Fred. 
Won't  work. 

If  your  [>rompt  is  shorter  than  one  line,  every- 
thing gets  sorted  out  c:orrectly  and  the  siaiement 
woiks  as  expected.  Usually.  Long  INPU  I  prompts 
are  not  the  only  way  to  get  linked  .screen  rows: 

10  PRINT  "[CLEAR]LINE#1 

20  INPUT  «[HOME][DOWN]  FROM  LINE  #2";X$ 

30  PRINT  X$ 

Be  sure  to  put  a  bunch  of  spaces  followed  in'  a 
quote  mark  after  "'line  #  I "  on  line  1 0.  Fhis  sets  the 
trajj. 

If  line  10  were  not  there,  this  i^rogram  would 
work  Fine,  as  tlie  value  of  xS  would  be  a.ssigned 
from  a  non-linked  line.  But  line  10  creates  a  44 
character  line  at  the  to[:»  of  the  screen.  The  INPUT 
statement  then  types  over  the  second  row  of  the 
screen,  which  is  al.so  the  .secoiul  screen  row  in  the 
14  character  line  created  in  line  10.  Tiie  value 
returned  to  x$  and  printed  in  line  30  could  be: 
"line  #  1  from  line  #2?  hello '. 


The  One  Sure  Cure 

The  only  sure  ways  to  make  sure  the  rows  from 
which  you  will  input  are  not  linked  are:  I)  clear  the 
screen  —  this  clears  the  line-wrap  tai)le  to  all  un- 
linked rows;  and  2)  scroll  off  the  hottom  of  the 
screen  —  any  new  rows  placed  at  the  bottom  of  the 
screen  are  always  single.  In  addition,  if  you  have 
any  long  prompts,  put  them  in  separate  PRINT 
stalemcnls  before  your  INPUT  and  do  not  use  a 
semicolon  or  a  comma  at  the  end  of  the  PRINT. 

10  INPUT  "[CLEAR]  WHAT'S  YOUR  NAME ';N$ 
20  PRINT  "THE  INPUT  IS  ON  A  SEPARATE  LINE" 

:  INPUT  X$ 
25   : 
30   REM  NEXT  LINE  LEAVES  THE  CURSOR  AT 

THE  START  OF  A  SCREEN  LINE 
40   INPUT  "ABCDEFGHIjKLMNOPQRSTUV";XS 
50   INPUT  "[CLEAR]ABCDEFGHIJKLMNOPQRSTU 

I  RIGHT]  ABCDEF";X$ 

Line  10  should  work  unconditionally.  Line  '20 
will  work  if  the  row  from  which  the  actual  input  is 
done  is  not  linked.  Lines  40  and  50  work  because 
the  character  which  sends  the  cursor  to  the  second 
row  is  not  a  printable  character,  and  .so  does  not 
link  the  two  rows  lotrelher.  Lines  40  and  50  will  not 
work  if  the  rows  were  already  linked.  © 


Simulative  Strategy  Games 

for  the 

VIC-20 

from  p.R.  SoftwARe 

These  simulot'we  slralegv  games  combine  graphics  and  strategy 
situations  to  offer  maximum  enjoyment  and  cha!\enge.  No 
joysticks  required.  Non-arcade  games. 

•  STAR  DEFENDER        •    CONVOY  ESCORT 

•  CONVOY  RAIDER       •    COMPUTER  BASEBALL 

•  BOXER'S  CORNER     •    DUNGEONS  OF  KAL 

$11.95  each 

Sonil  check  or  money  ord*.'r  plu!i  $1  50  postage  and  handling  lo 
P.R.  SoftwMT*.  P.O.  Box  169.  Soolb  San  FranciKO,  CA  940S0 

Calif.  R^B.  add  6%  «ates  tax 
Dealer  inqutrles  Invited     Programmers  sought 

VIC  20  IS  a  registyrtid  liddymark  of  Coinmodari>  Bu^in^ss  Machines 


VIC-20  SOFTWARE 

AT  A  PRICE  YOU'LL  LOVE 

You  broke  the  price  barrier  wiien  you  bought  your  VtC-20'  now  we  breal<  ttie 
soltware  barrier  by  ottermg 

O   flNHHrCk     PLUS  n  detailed  instruclion  booklet 

3  GAlVlcS   FOR  ONLY  $9.95 

Ontano  residents  add  7\  saies  tax  ADD  $.75  FOR  SHlPPrNG 

SPECIFY  JOYSTICK  OR  KEYBOARD  VERSION  AND  SEND  TO  . . 


SUPERCHOMPER  -  Muncli  your  way  around 
REMEMBER  -  Version  ol  Simon,  5  skill  levels 
SEAWOLFE '  Sink  various  enemy  strips 


HARLI  SOFTWARE 

1740  GARDEN  BRIAR  COURT 
#RR2  THUNDER  BAY 
ONTARIO,  CANADA  P7CW1 

"An  outstanding  example  of  tfie  excellent  hi-res  graphics  and 

realistic  sounds  possible  on  the  unexpanded  VIC-20' . " 

Dealer  inquiries  welcome  '  Trademark  ol  Commodore 


LET  COMPUTERMAT  TURN  YOUR  VIC  INTO  A  HOME  ARCADE 

NEW 

VIC  SOFTWARE  VIC 


I     VISA' 


ALIEN  INVASION  —Arcade  style  exciiemeni  lor  your  V!C.  Lool(  out  tiere 
tlieycome.  Aliens  are  descendingfromttie  sky.  Move  your  laser  into  position 
and  delend  ttie  earth.  The  attacks  are  unending  —  can  you  survive  or  will 
Vader  rule  the  galaxy.  Many  extras  on  this  one.  20  levels  of  play.  $12.95 
CATTLE-ROUNDUP  —  The  cows  are  loose  in  (he  maze.  You  have  2 
minutes  loget  each  cow  back  inlothe  corral.  You  can  push, coax  and  callthe 
cows.  Some  cows  are  nol  very  smart  and  some  are  very  stubborn.  You  will 
have  to  help  them.  Be  careful  thai  you  don'lleaue  the  corral  gale  open.  Color 
graphics  and  sound-  Eight  levels  o(  play  and  a  time  limit.  S12.95 

HEAD  ON  —  Your  car  moves  forward  around  the  race  track.  You  can  move 
up,  down,  righl  and  left.  Try  to  score  points  by  running  over  the  dots  on  the 
track.  Watch  out  for  the  crusher  —  if  you  crash  you  lose  a  car.  Four  cars  and 
bonus  levels.  Full  color  graphics  and  sound.  Fast  action  and  very  addicting.  9 
levels  of  play-  S12.9S 

SNAKEOUT  —  Blocks  appear  on  the  screen  at  random.  You  move  up, 
down,  right  and  left  and  try  to  move  your  snake  over  the  blocks.  Each  block 
thai  you  get  raises  your  score.  Keep  building  your  score  but  watch  out 
because  the  escape  routes  keep  getting  smaller.  Time  limit,  color  graphics 
and  sound.  3  games  on  this  cassette.  Snakeout  —  2  player  Snakeout  and 
Trapper.  9  Levels  ol  Play.  J12.95 

TARGET  COMMAND  —  Move  your  laser  rnto  position  and  get  ready  tor 
some  quick  action.  Different  types  of  missiles  are  dropping.  How  many  can 
you  shoot  down.  They  all  travel  al  different  speeds  and  different  levels.  You 
must  be  fast  on  Ihe  trigger  to  gel  them  all.  Time  limit,  bonus  points  and  very 
addicting.  Color  graphics  and  sound.  Arcade  style  fun.  10  levels,       $12.95 


BOMB'S  AWAY  —  Can  you  stop  him?  The  crazy  bomberdropsi  he  bombs 
from  the  top  of  ihe  screen.  You  get  3  buckets  (o  catch  them.  Before  you  know 
it  bombs  are  lallitig  so  fast  you  wonder  when  he  will  stop.  Just  when  you  think 
you  have  him  under  control  your  bucket  gets  smaller.  Is  your  hand  quicker 
than  your  eye?  512.95 

PARATROOPER  —  Enemy  invasion  forces  are  dropping  paratroopers  by 
choppers  into  your  stronghold.  Bias!  em  out  ol  the  sky  as  fast  as  you  can.  The 
more  you  knock  down  the  more  they  send  in.  Get  Ihe  troopers  before  they  hit 
the  ground  or  you  are  really  in  trouble.  Real  hires  color  and  smooth  action. 
Joystick  or  keyboard  control.  You  are  the  only  one  left  that  can  save 
us.  $12.95 

BUG  BLAST  —  Now  its  your  turn  lo  get  even,  Bogblasl  makes  it  easy.  Blast 
thru  the  cactus  and  wipe  them  out.  But  watch  out  lor  ihe  higher  levels.  Just 
when  you  ihink  everything  is  under  control  the  attackers  seem  lo  be 
everywhere.  Will  they  ever  stop.  Now  you  can  get  even  —  if  you  dare.  If  you 
like  Centipede  you  are  gonna  love  BUG  BLAST.  $12.95 

CRICKET  —  Can  you  help  Cherp  get  across  the  roadway  and  river.  He  has 
to  dodge  trucks  and  cars  to  gel  lo  the  center-  Then  help  him  get  across  the 
river.  He  can  jump  floating  togs  and  turtles  to  get  across.  Watch  out  for  gators 
—  they  love  crickets  for  lunch.  How  many  times  can  you  get 
across?  S12.95 

VIC  AND  PET  ARE  TRADEI^ARKS  OF  CBM 
ALL  PROGRAMS  ON  CASSETTE 


ALL  VIC  SOFTWARE  RUNS  IN 
STANDARD  VIC. 

COMPUTERMAT  •  BOX  1664,  DEFT  C 
LAKE  HAVASU  CITY.  ARIZONA  8640-^ 


WRITE  FOR  FREE  CATALOG  OF  VIC  SOFTWARE 
PLEASE  ADD  $1.00  PER  ORDER  FOR  SHIPPING 

PET  OWNERS  -  Write  for  free  corofog 
Ask  for  catalog  P 
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Have  you  I'vcr  wanted  to  use  text  and  graphics  modes  on 
screen  at  tlie  same  time?  Amo»<j;  the  leclniit/ncs  In  ibis 
ftrliclf  is  a  mctliod  ivli/cli  filhrd's  \on  lu  display  holli  char- 
acter sets  (aj)percase/graphics  and  upperlhmH'rcase) 
simullaneoasly.  This  IRihdrivr)!  ronlinc  uses  slrcam- 
lined,  carrjuUy  calcalalt'd  liming  delays  to  synchronize 
the  6502  ivith  the  video  scan  lines  on  the  CRT.  This 
technique,  called  a  kernal  on  some  machines,  permits 
previously  nnheard-nj  displays.  Jj  you  xvant  to  play  arimnd 
with  the  routine  a  little,  try  POKIung  I'arious  I'alues  into 
h)cati(in  684.  POKE  684,64  will  rhcnige  the  third  display 
line  into  a  "Inhrid  line"  with  all  shifted  characters  made 
of  half  of  each  character  (shift-Q  would  be  the  top  of  the 
Q  and  the  Iwttimi  of  the  "hall"  character).  It's  designed 
jar  the  8032.  -with  suggestions  Jor  modifying  it  jor40-col- 
\inin  screens. 

Three  PET 
Innovations 

Timothy  Stryker 
Samurai  Software 
Pompano  Beach,  FL 


Have  you  ever  written  a  program  in  uhich  voii 
needed  to  mimic  the  Hashing  cursor  tliat  appears 
on  the  screen  when  an  INPUT  statement  is  in 
progress"-  Sometimes  it's  useful  to  he  able  to  CRT 
user  keystrokes,  but  at  the  same  time  to  display  a 
flasiiing  cursor  to  the  user  so  that  he  thinks  he's  in 
IN'PL'T  mode.  Here  are  a  couple  of  little  routines 
that  can  come  in  handv  (or  this: 


CRSON 

EQU 

* 

TURN  CURSOR  ON 

AO 

00 

LDY 

#0 

SETBASICCURSOR-ONFLAG 

84 

A7 

STY 

SA7 

C8 

INY 

START  FLASHING 
IMMEDIATELY 

84 

AS 

STY 

SA8 

60 

RT.S 

CRSOFF 

EQU 

♦ 

TURN  CURSOR  OFF 

78 

SEI 

MASK INTERRUPTS 

A5 

AA 

LDA 

$AA 

CHECK  CURSOR-RVS-FLD 
FLAG 

FO 

OD 

BEQ 

ALROFF 

IF  OFF,  OK.  PROCEED 

A  9 

01 

LDA 

#1 

SET  BLINK-COUNTER  TO  1 

85 

A8 

STA 

SAB 

.18 

CLI 

UNMASK  INTERRUPTS 

A5 

A8 

WAIT 

LDA 

SA8 

WAIT  FOR  BLINK-COUNTER 

C9 

01 

CMI* 

#1 

TO CHANGE 

FO 

FA 

BEQ 

WAIT 

DO 

EE 

BNE 

CRSOFF 

GO  MAKE  SURE  ITS  OK  NOW 

A9 

01 

ALROFF  LDA 

#1 

SAFE  TO  KILL  IT  FOR  GOOD 

85 

A7 

STA 

SAT 

58 

CLI 

ALL SET 

60 

RTS 

Most  people  are  able  to  figure  out  how  to  turn  the 


thing  on  (usually  via  the  BASIC  command  "POKE 
Ki/.O"),  but  the  problem  is  that  if  you  try  to  move 
the  cursor  around  while  in  this  state,  little  renditions 
of  it  are  left  behind  as  you  go.  This  can  be  distinctly 
annoying,  so  you  then  experiment  around  with 
things  like  POKEing  IB7  with  a  one  just  before 
moving  the  cursor  again,  which  also  doesn't  work. 
Eventually  either  you  go  crazy,  or  you  write  a 
routine  like  (IRSOFF  above,  which  is  guaranteed 
to  turn  the  cursor  completely  off  so  that  vou  can 
move  it  someplace  else  and  turn  it  on  again. 

The  two  above  roiuines  are  completely  re- 
locatable, so  you  can  stick  them  anyplace  you  like: 
in  die  tape  buffers,  in  between  BASIC,  lines-  even 
on  the  .screen.  Here  are  the  decimal  POKEs  from 
BASIC  to  put  them  in  ihe  second  cassette  buffer: 

100  FOR  I  =  900  TO  931:  READ  P  :  POKE  I,P  :  NE 

XT 
110  DATA  160,0,132,167,200,132,168,96 
120  DATA  120,165,170,240,13,169,1,133,168,88,1 

65,168 
130    DATA   201,1,240,250,208,238,168,1,133,167,8 

8,96 

Having  done  this,  just  S\'S  to  900  to  turn  the 
cursor  on  and  S'V'S  to  908  to  turn  it  back  off.  Re- 
member not  t<j  try  to  PRINT  anything  with  the 
cur.sor  turned  on  this  way,  or  vou'll  fmd  that  it 
leaves  the  same  little  residues  as  before.  Turn  it 
ol'f,  do  your  PRINT,  and  then  turn  it  back  on 
again.  Incidentally,  the  above  will  work  onl\  imder 
the  Upgrade  and  V4.0  ROMs.  Change  all  llic 
$A7's  to  .SO^'24's.  the  SA8's  to  S0225's,  and  the 
SAA  to  a  $0227  to  make  this  work  on  an  Original 
ROM  machine  (don't  forget  to  change  the  addres- 
sing modes  of  the  opcodes  and  the  branch  offsets 
too). 

Hidden  PRINTS 

Another  little  item  I've  found  useful  doesn't  invoh  c 
mac  hine  cofle  ai  all.  Have  you  ever  put  dei)ugging 
PRI.NE  statements  into  a  program,  removed  them 
once  you  had  the  thing  debugged,  and  then  later 
wished  vou  had  tbem  back  in  ayain?  This  can  be 
particularly  likely  if  your  program  does  anv  modem 
communications  or  that  sort  of  thing,  where  the 
program  might  be  working  fine,  but  the  line  is 
getting  garbled  foi-  .some  rea.son  and  vou  need  to 
find  out  why.  How  about  this:  leave  the  debugging 
PRINT  statements  in.  hut  make  tbem  conditional 
on  the  value  of  the  PEEK  of  1 52  (.")  Hi  on  the  Original 
ROMs),  The  PEEK  of  152  is  a  I  if  the  SHIFT  key  is 
!)eing  held  down,  and  a  0  otherwise.  This  way,  if 
you  want  to  see  the  debugging  PRINTs,  you  can 
just  hold  down  the  SHIFT  key;  otherwi.se,  the 
program  operates  tiormallv.   I  he  reason  for  using 
the  SI  II  FT  key  rather  than  some  other  kev  is  that 
this  way  no  extraneous  characters  will  get  stuck  in 
the  kevljoard  input  btdfcr. 

The  last  little  item  I  have  here  is  neither  as 
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Data  Equipment  Supply  Corp. 
8315  Firestone  Blvd.,  Downey,  CA  90241 


—  ONE  S  TOP  VIC  20  CENTER  ~ 

**SOFTWARE**HARDWARE**EXPANSIONS**PERIPHERALS**ACCESSORIES** 


GAM  ES:  From  our  professional  program  mers 

(Robert    Winter,    Ralph    Orton,    Dan 
Haste, 
Robert  Burnett,  Doug  Weick,  Doug  Cornish) 

Astro-Miners  $17.00 

Hi-res  graphics  and  sound  space  game.  Re- 
quires 3k  or  8k  expansion, 
Panzer  Attack  $14.00 

Enemy   tanks   are   attacking    and    you    must 

destroy    them    in   the  combat  zone,    Hi-res 

graphics.  Standard  VIC. 
Pedestrian  Polo  $14.00 

Drive  your  car  thru  the  streets.  Based  upon 

Death  Race,  Standard  VIC, 
Yahtzee  $12.00 

Solitaire  version  of  this  famous  dice  game. 

Standard  VIC. 
Lunar  Command  $16.00 

Rescue  3  stranded  astronauts  from  Lunar  sur- 
face. Hi-res  asteroid  belt.  Many  levels.  Stan- 
dard VIC. 
3D  Labyrrnlh  $12.00 

Very  good  3D  maze  game.  Standard  VIC. 
VIC  Finance  $20.00 

Buy  and  sell  stocks  on  the  VIC  market.  Good 

strategy  game.  32k  VIC  game. 
Air  Strike  $11.00 

Fly  the  new  super  bomber  V-20  on  a  mission. 

Standard  VIC. 
Attack  on  Silo  III  $12.00 

You  are  the  commander  of  Silo  III.  Defend  your 

country.  Standard  VIC. 
Baseball  Strategy  $12.00 

The  excitement  of  baseball  as  a  video  strategic 

game.  Standard  Vic. 
Galactic  Blaster  $12.00 

The  fate  of  the  Earth  is  in  your  hands.  Hi-res 

graphics.  Standard  VIC. 
Vic  Poker  $14.00 

Play  poker  against  the  VIC.  Hi-res  graphics  and 

sound.  Standard  VIC. 
Bonzo  by  {c)  Kavan  $20.00 

Based  upon  arcade  game.  Climb  the  ladders, 

avoid  the  aliens. 
Boss  by  (c)  Kavan  $39.95 

Video  chess,  10  levels,  2  clocks,  choose  colors. 

Hi-res  graphics.  8k  expansion  required. 
Backgammon  by  (c)  Kavan  $29.95 

Hi-res  playing  board.  You  against  the  VIC.  Re- 
quires 16k  expansion. 
Frogger  by  (c)  Kavan  $14.00 

Eat  the  flies  and  avoid  the  car.  Standard  VIC. 


Qn  commodore 


Space  Phreeks  $20.00 

by  Interesting  Software 

Pilot  the  space  vessel  "Infinity"  and  fight  the 
"Space  Phreeks".  Machine  language,  hi-res 
graphics  and  sound.  Arcade  quality,  Standard 
VIC. 

Radar  Tank  &  Weed  Hopper  $12.00 

by  Interesting  Software 
Two  player  tank  game.  Hi-res  graphics. 
Catch  fast  moving  bugs.  Hi-res  graphics.  Stan- 
dard VIC. 

Night  Crawler  Coming  Soon 

by  Interesting  Software 
Fast  action  arcade  game.  Hi-res  graphics. 

Dunes  Day  1991  Coming  Soon 

by  interesting  Software 
Fast  action  arcade  game.  Hi-res  graphics. 

Syber  Attack  Coming  Soon 

by  Interesting  Software 
Fast   action    arcade   game.    Hi-res  graphics. 

The  Black  Castle  Coming  Soon 

Adventure,  travel  the  countryside,  fight 
demons,  buy  goods,  storm  the  castle.  Requires 
Super  Expander. 

A  Maze  Ing  $12.00 

Travel  through  the  maze.  Game  of  skill  and 
tense  action.  Standard  VIC. 

Gobbler  $11.00 

Sounds  easy?  You  have  25  seconds  to  get  him 
and  the  time  gets  shorter  at  each  higher  level. 
Standard  VIC. 

Hang  U  $12.00 

Traditional  Hangman  plays  against  the  VIC'S 
250  word  dictionary  or  another  person.  Stan- 
dard VIC. 

Coggle  $11.00 

Computerized  version  of  Boggle.  Standard  VIC. 

Gold  Brick  $14.00 

Many  levels  of  play,  sound,  and  color. 

Simple  Inventory  Control  $39.95 

LIFO  system  works  with  all  VICs.  Complete 
documentation. 

Mailing  List  S2S.O0 

Keep  mailing  list,  print  reports,  labels.  8k  ex- 
pansion or  16k  expansion  required. 

Add  $3.00  for  shipping  &  handling 
Complete  descriptive  catalog  $2.00 
Dealer  inquiries  are  most  welcome. 


(213)923-9361 
(714)778-5455 


Built  on  a  firm  foundation! 


There  are  over  500  reasons  to 
ovun  this  reference  encyclopedia. 

Here's  one  of  them. 


effect 
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BASIC 


prog 


Dealer  inquirief 
are  invited. 


'Your  book  is  EXCELLENT!" 


A  COMPUTE!  Books  Publication 
In  conjunction  with  Level  Limited. 


JIM  STRASMA, 

From  3  letter  to  the  author. 


Programming  The  PET/CBM 


by  Raeto  Collin  West 
The  book  described  by  Jim  Butterfield  as 

"...unquestionably  the  most  comprehensive 
and  accurate  reference  I  have  seen  to  date..." 

The  Reference  Encycfopedia  for  Commodore  2000,3000, 4000,  and  8000  series  computers  and  peripherals. 


Here's  just  a  sample  of  reviewer  and  reader  reaction; 


From  reviewers; 

Educational  Computing  Review  by  Stephen  Potts 
"Of  all  the  books  I  have  read  on  the  PET  this  book  Programming 
the  PET/CBM  by  Raeto  West  must  rank  as  one  of  the  tnost 
comprehensive  and  readable  accounts  on  the  PET  that  I  have  ever 
had  the  pleasure  to  see... 

"If  you  wish  to  get  more  ftom  yout  PET  than  arcade  games 
and  simple  teaching  programs  then  this  book  (s  a  must  for  your 
bookshelf.  It  does  not  matter  whether  you  run  on  BASIC  I,  BASIC 
2,  or  BASIC  4  since  all  routines  are  supplied  with  addresses  and 
changes  to  make  them  run  on  any  machines  wherever  possrble... 

"...this  book,  with  its  lucid  explanations  of  the  PET,  its  useful 
routines  and  programming  hints,  is  an  essential  purchase." 

IPUG  Magazine  Review  (British  PET  User  Group)  by  Ron  Geere 
"This  publication  represents  over  a  year's  intensive  research  ...  and 
the  resulting  product  is  a  valuable  work  of  reference.  A  tremendous 
amount  of  useful  information  has  been  packed  in  this  500+  page 
work  at  which  I  was  so  over-awed  that  I  did  not  know  how  to 


start  this  review  at  first... 

"This  book  is  a  must  for  every  CBM/PET  user." 

From  readers: 

"...a  book  the  average  to  advanced  user  cannot  afford  not  to 
possess..." 

"My  copy  of  your  'Programming  the  PET/CBM  has  been  in  daily 
use  for  nearly  a  month  and  I  am  finding  it  totally  addictive, 
suffering  severe  withdrawal  symptoms  whenever  I  try  half- 
heartedly to  move  on  to  other  reading  matter.  It  is  without  doubt 
the  best  book  on  its  subject  available  today..." 
"I  have  recently  acquired  a  copy  of  your  book  Programming  the 
PET/CBM  and  must  congratulate  you  on  its  concept  and  on 
packing  in  so  much  detail.  It's  so  very  much  better  than  anything  I 
have  had  up  to  now  that  it'll  be  my  constant  reference  manual." 
"I  have  received  my  copy  of  Programming  the  PET/CBM  by  Raeto 
West  and  I  have  recommended  it  to  several  of  my  students.  This 
book  is  so  valuable  that  I  cannot  now  afford  to  be  without  it." 


Published  exclusively  in  North  America  by  COMPUTEl  Books.  The  bool<  is  an  astonishing 
reference  manual  of  useful  information.  Contents  Include  this  and  much  more: 


1  introduction  and  overview/:  Plan  of  the  book,  sources 
of  information,  features  and  chronology  of  CBM  hardware. 

2  BASIC  and  how  It  works;  Storage  of  BASIC  and  its 
variables;  tokens,  pointers,  syntax;  optimising  BASIC. 

3  Program  and  system  design:  Capabilities  of  the 
equipment;  charts,  algorithms,  space,  timing. 

4  Effective  programming  In  BASIC:  Seventeen  examples, 
including  subroutines,  dates.  DATA,  INPUT,  rounding. 

5  Alphabetic  reference  to  BASIC  keywords:  Full 
descriptions,  with  examples,  of  all  keywords,  with  methods  for 
adding  additional  commands  not  present  in  CBM  BASIC,  e.g, 
AUTO.  DEL.  OLD.  POP,  PRINT  USING.  SORT.  VARPTR. 

6  Disk  drives:  Descriptions  of  operation  and  workings  of 
disk  drives,  with  BASIC  and  machine-code  examples;  bugs. 

7  Alphabetic  reference  to  disk  BASIC  commands: 
BASIC  4  disk  commands  with  examples  and  notes. 

8  Other  peripherals  and  hardware:  Tape  storage  and 
handling;  printers;  modem;  keyboard;  EPROMs;  reset  switches. 

9  Graphics  and  sound:  Tables  of  CBIVI  characters;  CRT  chip: 


animation,  bar  plots,  80  by  50  etc.;  user-port  sound, 

1 0  The  transition  to  machine-code:  Introductory  concepts; 
a  BASIC  monitor:  use  of  MLM,  Supermon,  Extramon;  easy 
examples. 

1 1  IWore  6502  machine-code:  6502  hardware  features; 
eighteen  common  problems  in  programming;  debugging. 

12  Alphabetic  reference  to  6502  opcodes:  Examples, 
notes,  and  explanations  on  each  opcode  from  ADC  to  TYA. 

13  Using  ROM  routines;  IRQ,  NMI,  RESET;  the  Kernel; 
examples  -  modifying  LIST;  ordinary  and  relocating  loaders. 

14  Effective  6502  programming:  Assemblers:  CHRGET 
and  wedges:  PIAs,  V}A,  IEEE:  common  mistakes. 

1 5  Index  to  BASIC  ROMs  and  RAM:  Memory  map  of  RAM 
and  ROM.  detailing  and  comparing  BASICs  I,  2,  and  4. 

16  Mathematical  programming:  Precision;  equations; 
statistics:  simulation;  finance:  calculus;  machine-code. 

1 7  Programming  In  business  and  education:  Examples, 
applications  and  pitfalls  in  business  and  education. 
Appendices:  6502  reference  charts;  Supermon  listings; 
ASCII;  glossary 


Plus  many  programs,diagrams  and  charts.  Paperback,  504  pages.  ISBN  0  942386  04  3.  $24.95. 


"    Please  send . 


To  Order 

Programming  The  PET/CBM 

Call 
TOLL  FREE  800-334-0868 

In  NC  Call  91 9-275-9809 

Or  send  coupon  to 
COMPUTE!  Books,  P.O.  Box  5406.  Greensboro,  NC  27403 

In  Engldfid,  order  from  Level  Limited.  PO,  Sox 438,  Hampsiead,  London, 
NW3  I BH.  Price  In  England  li  £  14.90.  including  P  &  P- 


.  copy  (copies)  of  Programming  The 


PET/CBM  at  S24.95  each,  (in  tfie  US  and  Canada,  add  S3.00 
shipping  and  handling.  Outside  Nortfi  America  add  S9.00  for  air 
marl  delivery.  S3.00  for  surface  delivery). 

All  orders  must  be  prepaid  in  US  funds  (money  order,  check, 
or  charge). 

□  Payment  Enclosed 

Please  charge  my    QVISA    □MasterCard    □Am.  Express 

Account  No. Expires        / 

Name 

Address 


City 


State 


Zip 


Country 


Allow  4.6  weeks  ror  deisvety.  Foreign  5u;face  deftvefy  allow  2-^  monlfis 
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simple  nor  as  clean  as  either  of  the  above,  but  it  can 
be  very  useful  in  certain  circumstances.  Suppose 
you  plan  lo  make  a  display  using  the  lowercase 
character  set,  but  you  liTuI  that  you  also  need  certain 
characters  from  the  graphics  set.  You  can  have 
only  one  set  or  the  other  enabled  al  one  time,  so 
what  do  you  do?  You  can  (a)  change  (nit  the 
character-generator  ROM;  (b)  change  your  mind 
about  what  you  really  wanted  to  do  to  begin  with; 
or  (c)  give  up  computers  and  start  a  farm.  Well, 
consider  this:  the  PK  T  IRQ's  are  exactly  syn- 
chronized with  the  vertical  retrace  interval  of  the 
CRT,  You  could  make  use  of  this  fact  to  write  a 
little  routine  which  grabs  the  IRQ"s.  enables  one 
character  set  for  a  while,  and  then  enables  the 
other  character  set  and  allows  the  l'¥.'V  to  go  about 
its  business.  In  this  wav.  the  top  N  lines  of  the  CRT 
can  be  made  to  displas  characters  from  a  different 
set  from  what  the  rest  of  the  screen  displays. 
Phantom  Windows 
I  have  worked  out  the  numbers  on  this  for  the 


8032.  The  screen  is  updated  60  times  a  second, 
and  each  update  takes  exactly  12  Vj  milliseconds. 
There  are  250  scan  lines,  so  each  line  takes  exactly 
50  microseconds.  Of  this,  ten  microseconds  are 
consumed  in  the  horizontal  retrace,  so  40  micro- 
seconds of  character  outpiu  aie  provided  for.  This 
works  out  to  exactly  500  nanoseconds  per  character- 
width  of  beam  scan  {if  tliesc  numbers  soimd  awfully 
exact,  it's  Ijccause  they  are  -  this  is  one  sl/ihlr 
display). 

The  difference  between  12'/.'  milliseconds  and 
l/60th  of  a  second  is  a  little  less  than  4.2  mil- 
liseconds. The  PET  apparently  takes  its  IRQ  in  the 
dead  center  of  the  vertical  retrace,  so  you  have  to 
blow  away  a  couple  oi  milli.seconds  right  oil  the  bat 
before  the  beam  even  turns  on  again  al  the  top  of 
the  screen.  From  that  point  on,  each  additional  .tO- 
microsecon<l  interval  that  vou  wait  before  switching 
the  character  set  back  gives  you  one  additional 
display  scan  line  using  the  other  set.  Here  are  the 
kinds  of  routines  vou  need: 


Twin-Screen 

disassembly 

ADDR 

OBJECT 

ASSEMBLY  SOURCE 

027A 

ORG 

634 

START  OF  TAPE- 1  BUFFER 

027A 

DUALON 

EQU 

* 

TURN  ON  DUAL  CHAR  MODE 

027A 

A5 

90 

LDA 

$90 

SAVE  CURRENT  IRQ  VEC 

027C 

8D 

CA 

02 

STA 

HIVEC 

IN  HOLDING  REGISTER 

027F 

AS 

91 

LDA 

$91 

0281 

8D 

CB 

02 

STA 

HIVEC -1-1 

0284 

78 

SEI 

MASK  INTERRUPTS 

0285 

A9 

95 

LDA 

#<  DUAIRQ 

POINT  IRQ  VEC  AT  DUAIRQ 

0287 

85 

90 

STA 

$90 

0289 

A9 

02 

LDA 

#>DUAIRQ 

028B 

85 

91 

STA 

$91 

0289D 

58 

CLI 

UNMASK  INTERRUPTS 

028E 

60 

RTS 

028F 

DUAOFF 

•EQU 

* 

TURN  OFF  DUAL  CHAR  MODE 

028F 

78 

SEI 

MASK  INTERRUPTS 

0290 

20 

BF 

02 

JSR 

RSIRQV 

RESTORE  ORIG  IRQ  VEC 

0293 

58 

CU 

UNMASK  INTERRUPTS 

0294 

60 

RTS 

0295 

DUAIRQ 

EQU 

* 

DUAL  CHAR  MODE  IRQ  RTN 

0295 

A5 

97 

LDA 

$97 

STOP  KEY  PRESSED? 

0297 

C9 

03 

CMP 

#3 

0299 

DO 

06 

BNE 

NOSTOP 

NO,  CONTINUE 

029B 

20 

BF 

02 

JSR 

RSIRQV 

YES,  RESTORE  ORIG  VEC 

029E 

6C 

90 

00 

JMP 

($90) 

GO  ABOUT  BUSINESS 

02A1 

A9 

OE 

NOSTOP 

LDA 

#14 

USE  LOWER  CASE  CHAR  SET 

02A3 

8D 

4C 

E8 

STA 

59468 

02A6 

AO 

07 

LDY 

#7 

DELAY  36  USEC  TO  GET 

02A8 

88 

I DELAY 

DEY 

IN  SCAN-LINE  SYNC 

02A9 

DO 

FD 

BNE 

IDELAY 

02AB 

A2 

47 

LDX 

#414-30 

THREE  FULL  LINES 

02AD 

AO 

08 

NXTSCN 

LDY 

#8 

DELAY  50  USEC  PER  SCAN 

02AF 

EA 

NOP 

02B0 

EA 

NOP 

02B1 

88 

SDELAY 

DEY 

02B2 

DO 

FD 

BNE 

SDELAY 

02B4 

CA 

DEX 

DELAYED  LONG  ENOUGH? 

coiiliiiui'il  (III  page 
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02B5 

DO   F6 

02B7 

A9    OC 

02B9 

8D  4C 

E8 

02BC 

6C    CA 

02 

02BF 

02BF 

AD  CA 

02 

02C2 

85    90 

02C4 

AD  CB 

02 

02C7 

85    91 

02C9 

60 

02CA 


BNE  NXTSCN 

LDA  #12 

STA  59468 

JMP  (HIVEC) 

RSIRQV     EQU  * 

LDA  HIVEC 

STA  $90 

LDA  HIVEC +1 

STA  $91 
RTS 

mVEC        EQU  * 


NO,  DELAY  ANOTHER  SCAN 
YES,  USE  GRAPHICS  NOW 

DO  REGULAR  IRQ  THING 

RESTORE  IRQ  VEC  ROUTINE 
DO  IT  TO  IT 


HOLDING  REG  FOR  IRQ  VEC 


L'nf  orluiiately,  it  is  imp()ssil)lc  for  a  f  aciiily 
like  this  to  be  made  position-independent  on  the 
6502.  In  fact,  because  of  the  critical  natine  of  the 
liming  loops,  you  must  lake  care  if  you  do  relocate 
it  to  ensure  that  none  of  these  loops  cross  memory 
page  boundaries:  otherwise,  ihey  will  take  longer 
ihan  they  are  supposed  lo  and  the  routines  will  not 
work  properly. 

A.s  given  here,  a  SYS  lo  634  will  cause  ihe  lop 
ihree  print  lines  of  an  8032  display  lo  appear  in 
the  lowercase  character  set,  while  the  rest  of  the 
screen  appears  in  the  graphics  set.  The  argument 
to  the  LDX  at  S02AB  determines  the  nuniber  ol 
video  scan  lines  of  delay  used:  setting  this  to  (deci- 
mal) 42  will  give  you  exactly  one  scan  line  of  lower- 
case if  the  display  is  in  llie  uncompressed  mode,  43 
will  give  you  two  scans,  elc.  Use  41  as  your  delay 
base  in  the  uncompressed  mode,  and  add  ten  scan 
lines  per  print  line  of  delay.  In  the  compressed 
display  mode,  the  delay  base  is  67,  and  you  should 
add  oniv  eighi  scan  lines  per  print  line. 

If  you  would  rather  have  graphics  in  the  upper 
part  of  the  screen  and  lowercase  toward  the  bottom, 
simply  intercliange  the  14  at  $02 A2  with  the  12  ai 
.S()2B8.  Ihe  S  rC)P-key  check  from  $0295  to  S029F. 
is  there  just  so  that  if  you  are  calling  this  thing 
from  BASIC  or  RPL,  you  don't  ha\e  to  uorrv 
ab(jut  the  displa\  staying  in  this  weircl  mode  if  you 
abotl  executifjn  via  the  STOP  kev.  Normally,  your 
program  should  SYS  to  DL'.AOFF  at  655  to  rcsioi-e 
ihe  disphn  to  noiinal  when  exiling. 

Naturally,  the  above  madness  cannot  be  used 
verbatim  on  a  40-column  machine,  but  with  a  Utile 
effort  ytni  should  be  able  to  coerce  it  into  working. 
Keep  in  mind  that  Upgrade  machines,  and  .some 
(hut  not  all)  4.0  40-cokunn  machines  stick  a  four 
into  location  897  when  the  STOP  key  is  hit,  instead 
of  a  three. 

Program  L  LOADER  For  Dual  Screen  Routine 

634  DATA  165,  144,  141",  202,  2,  165 
640  DATA  145,  141,  203,  2,  120,  169 
646    DATA    149,    133,    144,    169,    2,    133 


652    DATA   145,    88,    96,    120,    32,    191 
658    DATA    2,    88,    96,    165,    151,    201 
664    DATA    3,    208,     6,    32,    191,     2 
670    DATA    108,    144,    0,    169,    14,    141 
676    DATA   76,    232,    160,    7,    136,    208 
682    DATA    253,    162,    71,    160,    8,    234 
688    DATA   234,    136,    208,    253,    202,    208 
694    DATA   246,    169,    12,    141,    76,    232 
700    DATA    108,    202,    2,    173,    202,    2 
706    DATA    133,    144,    173,    203,    2,     133 
712    DATA    14  5,    9  6 

800  FOR    ADRES=634T0713:READ   DATTA: X=X+DATTA: PO 
KE    ADRES, DATTA: NEXT   ACRES 

801  IFX<>10264THENPRINT"ERROR    IN    DATA    STATEMEN 
TS"  ^ 


THE  COMMUNICATOR 

Computer  to  computer 

communication  for  the 

4.0  Commodore  computer. 

THE  HARDWARE 

•Adds  high  speed  serial  port 
'Select  speeds  up  to  4800  baud 
•Conforms  to  RS232C  standards 
"Uses  no  existing  CBM  connectors 
"Easily  installed 

THE  SOFTWARE 

"Emulates  ADDS  Regent  100, 

ADM  31,  Tetevideo  950' 
"Uploads  and  downloads  data  files 
"Load  and  run  CBM  programs 

from  host 
"Resides  in  ROM;  no  loading 

from  disk 

"Uses  onlv  512  bytes  of  RAM 
'Runs  coresident  with  BASIC 

programs 

•Text  editor  adapted  to  work 
with  Communicator  and  host 
computer 

$200  for  Tha  Communicator 
S    40  for  the  text  editor 

$625  forThe  Communicator  and 

Universal  Data  System 
modem;  1200  baud. 
Bell  212a  standard 

AMPLIFY,  INC. 

2325  Macbrids 

Iowa  City,  Iowa  52240 

319/351-4775 


Ifaaemark^  Adds  R«t]eni. 
SvsMms.  Inc. 


inc     Leaf  S>egie'. 
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GTIA 

Demonstration 


Jerry  White 

Leviftown,  NY 


This  C.TIADK.MO  p]()t>ram*  won't  work  properly 
on  a  machine  thai  has  tlie  C  11 A  chip.  However,  i( 
you  have  the  GTIA,  this  demo  will  provide  a  ct)lor- 
Itil  and  animated  displav  vou  won't  soon  forget. 

At  Hrsl  glance,  yon  may  he  reluctant  to  enter 
such  a  large  program  Just  for  a  demo.  For  this 
reason,  I  have  separated  the  three  independent 
modules  with  REMarks.  The  llrst  two  modules  do 
not  re(juire  very  much  typing  at  all.  I  suggest  you 
enter  each  module  separately,  then  LIST  them 
onto  disk  or  cassette.  When  you  RL'X  the  first 
module,  you  just  might  find  the  incentive  to  con- 
tinue typing. 

The  third  module  is,  in  mv  opinion,  the  most 
impiessive  to  watch.  Admittedly,  it  does  take  about 
a  tniuiite  and  a  hallheloie  the  animation  begins. 
I'm  cjuite  sure  you  will  find  the  effori  required  to 
enter  this  program,  and  the  brief  delay,  to  be  justly 
rewarded. 

Module  three  of  the  demo  program  uses 
Graphics  10.  In  this  mode,  we  have  nine  hues  and 
luminances.  In  the  demo,  a  small  assembler  sub- 
routine is  used  to  shift  values  in  the  color  registers. 
This  provides  a  hypnotic,  animation  effect.  To  end 
the  program,  simply  press  any  key. 

*Soflxv(in'  miapliii  hy  jifniii.wiiin  u[ Atari.  Inc. 


n     IDENTIFICATION  DISPLAY 
TE  4/2/B2  JERRY  WHITE) 

MODULE  ONE 
CS  9:SETC0L0R  4,JW,0 
O  STEP  -iO:FOR  X=0  TO  24 

THEN  C=24-X 
);D=INT(SDR{144-(X-12)»C 
LOR  15-C:PL0T  Z,Y+7-D:DR 
:COLOR  C:DRAWTO  Z,180-Y+ 


W=0  THEN  250 

W,0:READ  P 

0  STEP  -O.S:SOUND  0,P,10 

P-1 , 10, MEsBOUND  2,P+1,10 

P+2, 10,ME:NEXT  ME 

<>0  THEN  200 


lOO 

60SUB  770:RE 

(VERSION  DA 

1  10 

REM  GTIADEMO 

120 

JW=15: GRAPHI 

130 

FOR  Y=55  TO 

: C=X: IF  X>11 

140 

C=C+3: Z=Y+ (X 

X-12) ) ) /2:C0 

AWTO  Z,Y  +  7-t-D 

D 

NEXT  X:NEXT 

150 

160 

JW=JW-1 : IF  J 

170 

SETCOLOR  4, J 

180 

FDR  ME=8  TO 

,ME:SOUND  1, 

,ME;BOUND  3, 

190 

POKE  540,30 

200 

IF  PEEK(540) 

210 

GOTO  160 

220 
230 

240 
250 


260 
270 

280 

290 
300 
310 

320 

330 

340 
350 
360 

370 
380 

390 
400 
410 
420 

430 


REM  DATA  FOR  SOUND  ROUTINE 

DATA  243,230,217,204, 193, 182, 173, 162 

, 153, 144, 136, 128, 121, 60 

REM  GTIADEMO  MODULE  TWO 

GRAPHICS  11:DIM  ML«(21):F0R  «E=1  TO 

21 :READ  I T : ML* < ME , ME ) =CHR« ( IT) : NEXT 

ME 

REM  DATA  FOR  MACHINE  LANBUA8E  SHIFT 

COLOR  ROUTINE 

DATA  104, 162,0, 172, 193,2, 189, 194,2, 1 

57, 193,2,232,224,8, 144,245, 140,200,2 

,96 

FOR  1=1  TO  8:READ  A:POKE  704+1, A+224 

:NEXT  I 

REM  DATA  FDR  COLOR  REGISTER  POKES 

DATA  2,4,6,8,6,4,2,2 

FOR  1=0  TO  38:C0L0R  Q :  X  =  I : Y  =  I t2;  PLOT 

X,  Y 
DRAWTO  79-X,Y:PLCT  X,Y+1:DRAWT0  79-X 
,V+1:DRAWT0  79-X,190-V 

DRAWTO  X,190-Y:PL0T  79-X , 1 90- Y+ 1 : DRA 
WTO  X, 190-Y+l : DRAWTO  X,Y 
Q=B+1:IF  Q>8  THEN  Q=l 
NEXT  I:JW=0:ME=JW 
X=USR(ADR (ML*) ) : SOUND  O, JW, 2,2: SOUND 

1 , 16-JW+lO, 12,2: SOUND  2,JW,0,2 
JW=JW+1:IF  JW>15  THEN  JW=0:ME=ME+1 
SOUND  0, O, 0, 0:SOUND  1 , O , 0, O : SOUND  2, 
0,  O,  O 

IF  ME>12  THEN  420 
SETCOLOR  l,JW,6:GOTO  360 
REM  GTIADEMO  MODULE  THREE 
GRAPHICS  10:JW=-2:F0R  ME=705  TO  712: 
JW=JW+1B:P0KE  ME,JW:NEXT  ME 


440 
450 


460 
470 

480 


NUM=1:F0R  Y=0 
0,Y:DRAWTO  79 
F  NUM>8  THEN 
NUM=NUM+1 : NE 
FOR  X=79  TO 


lEX 
0 


FOR     X=/T      lu 
X, 0:DRAWTD 
M>e     THEN     NUM 
NEXT     X 

JW=-2:FOR  ME= 
E  ME,JWsNEXT  I 
FDR  ME  =  0  TO  3: 
Y:COLOR  0:PLO 
O 

JW=1  TO  4 


TO  191:C0L0R  NUM:PLOT 
, 191-Y: NUM=NUM+0. 4167: I 
NUM=1 
T  Y 

STEP  -1:COLOR  NUM:PLOT 
9-X, 191 :NUM=NUM+1 : IF  NU 
1 

705  TO  712: JW=JW+ia:POK 

ME 

59  STEP  2:NUM=B:READ  X, 

T  X,Y:IF  ME<iai  THEN  52 


560  P  = 


570 
5BO 

590 

600 

610 

620 


ND  3,P+6, 10, 2 
P=0:KULR'KULR 
=  1 

SETCOLOR  IjKUl 
GRAPHICS  0:POI 
GTIA  DEMONSTI 
)ATA  60,96,60 
),  100,  60,  101  ,  ( 
)ATA  59.  103.  5' 


5:L0CATE  X,Y+JW,IT:IF  I 

GOTO  520 
T  X, Y+JW: NUM=NUM-1 : IF  N 

e 

10 

«)):SOUND  0,0, 0,0: SOUND 
D  2, 0,0,0: SOUND  3,0,0,0 
>255  THEN  580 
9  THEN  SOUND  O,P,10,2:S 
2:S0UND  2 , P+4 , 1 0 , 2 : SOU 
:60T0  530 
+t:IF  KULR>15  THEN  KULR 


D 
O, 


O, 100, 60, 101,1 
DATA  59,  103,  5' 
106, 5S, 106,57 
09 

5 


DATA  56, 109, _ 
1 1  I, 53,  1 12,53 
13 

5 
7 


13 

DATA  50, 114,: 

1  15,  47,  115,4- 

16 


LR,6:60T0  530 

KE  764,255:?  :?  "END  OF 

RATION":?  : END 

, 97, 60, 9 B, 60,99,60, 99, 6 

60, 101, 60, 102, 60, 103 

9, 104,59, 105,5S, 105,58, 

, 107, 57, 108,57, 108, 56, 1 

5,  110, 55,  110,54,  111, 54, 
,112, 52, 113, 52, 113, 51,1 

O, 114,49, 114, 49, 115, 48, 
, 116, 46, 116, 45, 116, 45, 1 


A  44, 116, 43, 116, 43, 116, 42, 116, 41, 
,40,  116,40,  116,3"?,  116,  38,  116,  3B,  1 

A  37, 116, 36, 116, 36, 116, 35, 116, 34, 
,34,  115, 33,  115, 32,  115, 32,  114, 31,  I 

A  31, 114, 30, 113, 29, 113, 29, 113, 28, 
,28,  112, 27,  111, 27,  111, 26,  110, 26,  1 

A  25, 109, 25, 109,24, 1 08, 24 , 1 08, 24 , 
,  23,  106, 2  3,  106, 2  3,  105,22,  105,22,  1 


630  DAT 

1  16 

16 
640  DAT 

1  16 

14 
650  DAT 

112 

10 
660  DAT 

107 

04 
670  DATA  22, 103, 2 

101,21, 100, 21 
6B0  DATA  20,96,21 

1  ,93,21,92, 21 
690  DATA  22,90,22 

3,87,24, 06, 24 
700  DATA  25,84,26 

B,81 , 28, 81 , 29 
710  DATA  31,79,31 

4,  78,  34, 77, 35 
720  DATA  37,77,38 

0, 76, 41, 77,42 
730  DATA  44,77,45 

7, 78, 48, 78,49 
740  DATA  50,79,51 

3, 81,54, 82,54 
750  DATA  56,84,56 

8, 87, 58, 87,58 
760  DATA  59,90,60 

O, 93, 60, 94, 60 
770  GRAPHICS  17:P 

ESIE" 
7B0  ?  #6:?  #6:?  # 

HITE":POKE  76 
708, 14:P0KE 

NEXT  JM 
790  ?  #6!?  #6:?  « 

key":?  #6:?  « 

gin" :BLINK=0 
800  BLINK=BLINK+1 

709, 0: BLINK=- 
810  IF  BLINK=0  TH 

279,  0 
820  IF  PEEK (764) 

HEN  800 
830  POKE  764,255 


1,  10 

,99, 

r96, 

,92, 

,69, 

,  85 

,B3, 

,B0, 

,79, 

,77, 

,77, 

,77, 

,77, 

,78, 

,eo, 

,82, 
,84, 
,88, 
,90, 
,94, 
OSIT 


3,21, 
21  ,  99 
21,95 
21  ,91 
22,88 
24,85 
26,83 
29,80 
32,  79 
36,77 
38,  77 
43,  77 
45,  77 
49,  79 
52,80 
55,  83 
57,  85 

59,  88 

60,  91 
60,  95 
ION  6 


102, 

,21, 

,21, 

,21, 

,23, 

25, 

27, 

30, 

32, 

36, 

,39, 

,43, 

,46, 

,50, 

,52, 

55, 

57, 

59, 

60, 

60, 

6:  ? 


21 , 101 ,21, 

98, 21 , 97 

94,21,94,2 

90 

88, 23, 87, 2 

84 

82,27, 82, 2 

80 

7B, 33,78, 3 

77 

77,40,77,4 

77 

77,47,77,4 

79 

80, 53, 81,5 

83 

55. 57. 86.5 
89 

92. 60. 92. 6 
96 

#6;  "[EDIunB 


6;"  {3  SPACES>BY  JERRY  W 
4,255iPDKE  710,154:PaKE 
711,74:F0R  JW=1  TO  100: 

6; "{4  SPACES>press  any 
6:?  #6;  -'{6  SPACES>to  be 

:IF  BLINK>20  THEN  POKE 

20:P0KE  53279,0 

EN  POKE  709,234:PaKE  53 

255     AND     PEEK (53279) >6     T 

RETURN  O 


@  Dysan 

Sotve  your  dWc  problem*,  buy  100%  lurface 
tested  Dyun  dtakzttzi.  Afi  ordtn  ahlcipeii 
Ctditi  Modi.  wWitai  24  houn.  CdJ  toD  FREE 
(800)  235-4137  lor  phaa  and  bifatnilkm. 
VAm  *Ad  M*4t<T  Old  acc^ried. 


ORDER 

FACTORY 

DIRECT 


ATARI 

400 
48K 

,10495 

I     ^^^     ^^1^-  SUGGESTED 
^^^  RETAIL 

$139.95 


MEMORY 

EXPANSION 

KIT 


WHY  BUY  OUR  NEW,  STATE-OF-THE-ART  48K 

MEMORY  EXPANSION  KIT  FOR  YOUR  ATARI 
400?  JUST  ASK  A  FELLOW  ATARIAN... 

"Thank  you  for  the  shipment  of  the  48K  memory 
expansion  kit  for  my  Atari  400. 1  found  your  kit 
very  welt  documented,  easy  to  assemble,  and 
very  well  designed.  I  was  previously  using  a 
32K  board  which  left  a  series  of  vertical  lines 
on  the  left  half  of  my  TV.  My  hat  is  off  to  you 
for  providing  an  affordable,  quality  product  to 
make  my  computer  even  more  enjoyable  than 
before. " 

Gary  Nance 
Spokane,  Washington 

THANKS  GARY,  WE  COULDNT  HAVE  SAID 

IT  BETTER  OURSELVES!!! 

DEALERS: 

IN  THE  EAST  CONTACT:  JERSEY  SYSTEMS 

(800)526-3647 
tN  N.J. -(201)287-9462 

ATARI  IS  A  REGISTERED  TM  OF  ATARI  INC. 


ADD  S2.00  FOR  POSTAGE  AND  HANDLING. 
SEND  CHECK  OR  MONEY  ORDER  TO: 

DuNAMic  Technoloqies 

P.O.  Box  351 

ALLEN,  TEXAS  75002 

TEXAS  RESIDENTS  ADD  5%  SALES  TAX 

(214)542-6012 


ORDER  7  DAYS  A  WEEK  24  HOURS  A  DAY 
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For  upgrade  and  4.0  BASIC  PETlCBM's  ofaiix  memory 
size,  this  program  can  be  entered  and  used  whether  or  not 
you  know  machine  language.  It's  a  handy  utility  which 
inslanl/y  deletes  any  line  ranges  from  within  a  BASIC 
program. 

PET  Machine 

Language 

Delete 

Roger  Burrows 
Ottawa,  Oratorio 


If  you  never  make  mistakes  or  revise  programs, 
you  won't  need  ihis  tool.  However,  if  vou're  like 
me  you'll  find  this  fast  line  delete  program  very 
useful.  With  it,  you  can  delete  a  range  of  lines  (or  a 
single  line)  by  a  few  keystrokes.  And  it  won't  take 
more  tlian  a  second. 

The  "BASIC  loader"  program  here  will  enter 
the  program  into  the  computer  where\"er  you  wish. 
If  you  RUN  it  as  presented,  it  loads  into  the  upper 
memory  of  an  8K  PET.  To  "protect"  it  from  being 
overwrilten  by  a  BASIC  program,  you  should  then 
type:  POKE  53,31.  If  you  have  16K  of  memory, 
substitute  the  following  in  line  20:  FOR  I  =  16208 
TO  1B381  (etc..)  and  then  use  POKE  53,63  to 
protect.  Finally,  for  32K  machines,  substitute  in 
line  20:  FOR  I  =  32592  lO  32765  and  use  POKE 
53,127. 

The  program  is  relocatable  because  the  machine 
language  code  has  no  internal  JMPs  or  JSRs  or 
olhcr  self-references  ui  particular  addres.scs  within 
its  boundaries.  Bv  changing  the  POKE  loop  in  line 
20,  you  can  send  it  wherever  vou  want  to  within 
R.AM  memory.  Program  I  is  for  Upgrade  B.ASIC 
PET/CBM's.  Substitute  the  lines  in  Program  2  if 
yom-  computer  uses  4.0  B.-VSICL  .Also  note  the 
checksum  cliange  in  line  10  for  4.0  B.ASIC. 

When  \ou  want  it  to  delete  lines  from  a  B.ASIC 
program,  type  SYS  8016  (or  SYS  16208  or  32592, 
whatever  your  starting  address  is  in  line  20)  plus 
the  start  and  end  line  numbers.  For  example: 

SYS  8016,120,180 

would  delete  lines  120  through  180.  To  delete  a 
single  line,  vou  can  use  S\'S  80 1 6, 1 20. 


Program  I.  Upgrade  Version 

10    CK    =    21339:    REM    CHANGE    TO    22051    FOR    4.0 
BASIC 


20    FOR    I    =    8016    TO    8189:    READ    X:    Y=V+X:    PC 

KEI,X:    NEXTI 
100    DATA    32,118,0,240,109,32,112,0,240,104, 

176,103,32,115,200 
110    DATA    165,17,133,178,133,180,165,18,133, 

179,133,181,32,118,0 
120    DATA    240,18,32,112,0,240,13,176,76,32,1 

15,200,165,17,133 
130    DATA    180,165,18,133,181,165,178,133,17, 

165,179,133,18,32,44 
140    DATA    197,165,92,133,182,165,93,133,183, 

165,180,133,17,165,181 
150    DATA    133,18,32,44,197,144,12,160,0,177, 

92,133,184,200,177 
160    DATA    92,24,144,6,165,92,133,184,165,93, 

133,185,197,183,144 
170    DATA    8,208,10,165,182,197,184,144,4,96, 

76,3,206,162,1 
180    DATA    160,0,177,184,145,182,208,7,232,22 

4  ,3,176,13,144,2 
190    DATA    162,0,200,208,238,230,185,230,183, 

208,232,152,101,182,133 
200    DATA    42,165,133,105,0,133,43,160,171,32 

,86,241,160,174,32 
210    DATA    86,241,32,66,196,76,57,196,0,0,0,0 

,0,0,0 
220    IF    CK    <>    Y    THEN    PRINT    "ERROR    IN    DATA    ST 

ATEMENTS" 


Program  2.  Substitutions  For  4.0  BASIC 

100  DATA  32, 118, 0,240, 109, 32, 112, 0,'240, 104, 

176,103,32,246,184 
120  DATA  240,18,32,112,0,240,13,176,76,32,2 

46,184,165,17,133 
130  DATA  180,165,18,133,181,165,178,133,17, 

165,179,133,18,32,163 
140  DATA  181,165,92,133,182,165,93,133,183, 

165,180,133,17,165,181 
150  DATA  133,18,32,163,181,144,12,160,0,177 

,92,133,184,200,177 
170  DATA  8,208,10,165,182,197,184,144,4,96, 

76,0,191,162,1 
200  DATA  42,16  5,183,105,0,133,43,160,171,32 

,133,241,160,174,32 
210  DATA  133,241,32,182,180,76,173,180,0,0, 

0 ,0  ,0  ,0,0 


[ 

^                           NEW  SOFTWARE 

^^^     *VORTEX*™    % 

rhe  enemy  is  at  the  center  of  swirling  rings  of  energy, 
t'our  mission  -  penetrate  and  destroy. 

*PHANTOM  FIGHTER*. 

Defend  Superstition  Mountain  from  UFOs. 

...Each  $17.95  on  cassette... 

M'flGIE  E'flRPET 

P.O.  Box  351 1 5      Phoenix,  AZ  85069 

GAfVlES  FOR  VIC-20  ALSO  AVAILABLE 
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To  thoroughly  document  your  computer's  BASIC  or  operating  system  (or  any  significant  machine  language  program), 
you  need  to  create  a  commented  ?riap  of  the  routines.  "Resource"  is  a  collection  of  BASIC  programs  which,  working 
together,  help  you  to  produce  annotated  disassemblies. 

Last  month  COhftPUTE!  published  explanatory  text  and  the  first  program.  "Resource"  now  concludes  with  the  rest 
of  the  programs  and  some  example  results.  The  author  used  "Resource"  to  aid  in  generating  annotated  cross  reference 
lists  for  the  OSI  version  of  Microsoft's  BASIC. 

Resource:  Part  II 

Mapping  Machine 
Language  Code 


T.  R  Berger,  Coon  Ropida  MN 

1  he  tables  which  accompany  these  final  protrrains 
comprisiniT  "RescHirce"  are  selections  ftoni  anno- 
tated cross  reference  lists  for  OSl-Microsoft  8K 
disk  BASIC  from  0S65D  V3.2  NMHZ  disks.  The 
tables  were  produced  by  using  "Resource"  and  the 
annotations  derive  from  botli  Jim  Bulterfield's 
mcntory  ma]js  (COMPUTE!  II,  June/July  1980)  and 
my  niapsof  OS(55D  (COMPUtE!,  Januarv-March 
1981). 

All  addresses  within  the  example  tables  are  in 
hex  and  the  ihst  address  on  any  line  is  the  called 
address.  Thereafter,  the  addresses  refer  to  the 


place  where  the  calling  code  resides.  In  addition, 
many  of  the  addresses  have  preceding  letters. 
These  letters  mean  different  things  in  different 
tables.  In  a  JMI'orJSR  lai)le,  an  M  means  the 
calling  code  is  a  JUMP  instruction. 

An  S  means  the  calling  code  is  a  JUMP  TO 
SUBROUTINE  iiTstruction.  In  the  MEMORY 
table,  the  letter  is  always  the  first  letter  of  the  calling 
o]}t ode,  I'Or  example, 

1DF3STA$0100,Y 

is  referenced  in  the  table  beside  0100  as  S1DF3. 
The  Zpagc  table  has  no  leading  letters.  This  table 
was  produced  by  an  early  \'ersion  oi  "Rcsoiuxe," 
before  the  extra  information  was  added. 


Table  1.  Keyword  Action  Addresses 


Word 

END 

FOR 

NEXT 

DATA 

INPUT 

DIM 

READ 

LET 

GOTO 

RUN 

IF 

RESTORE 

GOSUB 

RETURN 

REM 

STOP 

ON 

MULL 

WAIT 

EXIT 

DISK 

DEF 

POKE 

PRINT 

CONT 

LIST 

CLEAR 

NEW 

TAB 


Token 

80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
8A 
8B 
8C 
8D 
8E 
SF 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
9A 
9B 
9C 


Address 

082A 
0748 
0C4B 
08F9 
0B2C 
0F24 
0B58 
09A6 
08A6 
087E 
0929 
080A 
0889 
08D3 
093C 
0828 
094C 
086D 
169C 
223C 
2253 
1235 
1693 
21AA 
0853 
06B9 
067C 
0662 


TO 

FN 
SPC 

THEN 

NOT 

STEP 

+ 


/ 

A 

AND 

OR 

> 

< 

SGN 

INT 

ABS 

USR 

PRE 

POS 

SQR 

RND 

LOG 

EXP 

COS 

SIN 


9D 
9E 
9F 
AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

AA 
AB 
AC 
AD 
AE 
AP 
BO 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 


1E88 

16D9 
16C2 
18F4 
lAOD 
1E4F 
OBBC 
0E89 


1B34 
1BC7 
1B53 
22F7 
1204 
1225 
1E45 
1P66 
18B3 
lECl 
1FA2 
1FA9 


TAN 

B9 

1FF2 

ATN 

BA 

2056 

PEEK 

BB 

1688 

LEN 

BC 

15F6 

STRS 

ED 

12E9 

VAL 

BE 

1627 

ASC 

BF 

1605 

CHR? 

CO 

1566 

LEFTS 

CI 

157A 

RIGHTS 

C2 

15A6 

HID$ 

C3 

15B1 

NF 

C4 

ERROR 

SN 

05 

ERROR 

RG 

06 

ERROR 

CD 

07 

ERROR 

PC 

08 

ERROR 

OV 

09 

ERROR 

OH 

OA 

ERROR 

OS 

CB 

ERROR 

BS 

CO 

ERROR 

DD 

CD 

ERROR 

/O 

CE 

ERROR 

ID 

CF 

ERROR 

TM 

DO 

ERROR 

LS 

Dl 

ERROR 

ST 

D2 

ERROR 

CN 

D3 

ERROR 

UF 

D4 

ERROR 
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Table  2.  Memory  Table 


Zpage 

0001  L173A 

0002  L1733 

0003  L172C 

0004  L1725 

0016  S05EF  L05F2  S0612 

0017  L0512 

0018  S062B 
OOAO  B0E8B 
00A2  B0909 

OOFF  S1CF6  S1D67  S1D70  S1DB4  SlDBE  LlDDl  SIE 
OF 

Stack 

0100  S1DF3  S1E14 

0101  L03A6  L107B  S1086  SIDEE 

0102  L03B1  C03C2  L0FC9  L1077  S1081  S1E05 

0103  L03B6  C03BB  SlEOl 

0104  SIEOA 

0109  L0C75  S0C8B 
OlOF  L0C90 

0110  L0C95 

0111  L0C9F 

0112  L0C9A 
OlDE  L0E79 
OlDF  L0E7E 

Start  of  keyword  address  table 

0200  L07F9 

0201  L07P5 


0266 

0267 
0268 


0283 
02  84 


0364 
0365 


07A9 
0  8A2 
0EA2 
1410 


1E21 
1E22 
1E23 
1E24 


2  IDS 

21DA 


Start  of  operator  hierarchy  and  address 
table 
C0D20  C0D48  L0D64 

L0D53 
L0D4F 

Table  of  BASIC  keywords  (Start  S0284) 

L061D 

S05EO  L0622  L0736  L073E 

Error  messages 

L0456 
L045C 

BIT  hiding  code 

B057C 

BIOCF 

B08E3 

B19BE 

Constants 
A1D91 

A1D8A 
A1D83 
A1D7C 

Operand  pointing  to  10  flags 

S2104 

S210A 


Stack  pointer 
226F   S211F 

Table  index  for  OS  buffer  write  routine 
228A   S217F 

Buffer  read  v/rite  data  for  OS 
22C8  L22E2 
22C9   L22D6 
22CA   L22DC 

USR  pointer  to  OS  and  disk 
22F2   S22D9 
22F3   S22DF 

OS  Input  flag 
2321   S20F5  L2101  S21D6  S2201  L2215 

OS  Output  flag 
322   S20F8  L2107  S215D  S21DB  L21FE  32208 

OS  Passed  char.  (Control  C) 
325   L0819  S0823 

OS  Disk  sector  number 
65E   S22AC 

BIT  hiding  code 
8A9   BQEOF 

OS  Default  10  flag 
2AC6  L20F2 

BIT  hiding  code 
2CA9   B0E12 

OS  Read  buffer  pointer 
2CE5   S2142 

OS  End  of  buffer  on  read 
2CED   S2113 

Transient  GET  and  PUT  pointer 
2E7A  L22A6 

OS  Swapped  value  ($E1,5E2)  Start  pointer 
for  buffer  read 
305a  S2116 
305B   S2119 

Pointer  to  SOURCE  File  header 
178   S2126  L2273 

Number  of  tracks  in  SOURCE  File 
317D   S2136 

BIT  hiding  code 
3FA9   BOAEB 
A4A2   B1AC4 


Table  3.  Zpage  Table 


.  ; Index  for  Zpage,  Jump  vectors  for  BASIC 

00  05AD  05D9  0609  0627  1357 

01  135B  170D  173D  1832  1838  1848  184C  184E 
1850 


02  135F  1736  1B2E  1834  18SA  IBSC  185E 

03  172F  182A  1830  1866  1868  186A 

04  1728  1826  1B2C  1872  1874  1876 
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(Table  3.  continued) 

(■Search  Character 
OA   1320  IBDF  1B70  1EE2 
OA   090C  0914  0916  0976  0996  0B95  0B9D  OES? 

0EB2  130D 

;Scan  between  quotes  FLAG 
OB   130F  1324 
OB   05B3  0607  060D  0910  0912  0918  091E  0BA2 

0E9D  0EA9 

; POINTER:  Input  Buffer,  #  of  subscripts 
OC   OEAB  OEBO  0EB4  1028  1091  lODE  1108  112F 

1175  HAD 
OC   04 9C  04F7  050P  05D1  05E9  061A  0E8E  0E95 

0E9B  0EA7 

;Default  DIM  FLAG 
OD   0F33  1059  109E  10D7  1113  116E 


;Type:  FF=string  00=nuineric 
OE   09B5  0A4D  0B91  OCBF  ODIO  0D36  0DB4  0E31 

0ED3  0F44 
OE   0F63  105E  1097  1204  121A  1360  1601 


OF   09B2  OBBC  0E36  0F46  0F71  105B  109A 

;FLAG;  DATA  scan;  LIST  quote;  memory 

10  05AB  05E9  0600  1372  1396  139F 

; Subscript  FLAG;  FNx  FLAG 

11  06A8  074A  0P6B  0F81  0F8C  1240  126A 


;0=lnput;  S40=GET;  $98=HEAD 
12   OBOD  0B5E  0B80  0C12 


Table  4 

.JMP  and  JSR  Table 

Jump  vector  for  commands 

0003 

S047A 

Search  stack  for  FOR  and  GOSUB  activity 

03A1 

S074F  S08D9  S0C58 

Jump  vector  for  evaluation 

006F 

M0D84 

Open  space  in  memory 

03CF 

S0504  SOFFl 

Jump  vector  for  functions 

03D6 

S14A2 

OOAl 

S0E83 

Test  stack  depth 

CHRGET  subroutine:   get  BAISC  character 

0412 

S075D  S088B  SOCDD 

OOCO 

S1615  S1C05  S1C12  S1C35  S2163  M220B 

S2259 

Check  available  memory 

OOCO 

S0484  S06D0  S079F  S07E0  M07FD  S0960 
S09A0  SOACl  SOBSE 

041F 

S03CF  SIOEC  S1142 

OOCO 

S0CB3  SODOO  S0DB6  HOEIB  S0E4D  S0F48 

Send  error  message  then: 

S0P53  S0F7B  S103D 

044C 

Mil  94 

044E 

H1A87 

. 

Subentry;  get  previous  character 

044E 

H085B  H08E6  MOCCA  M0E2O  M10D2  M1232 

0OC6 

S1652  S16A3  M2160  S21B0  S21EB 

M13S2  M14D4  M1821 

00C6 

SOCAC  S0CE7  S0F2a  S0F3O  S0F37  S108A 

• 

S12C5  S15B5  M1624 

> 

Warm  start  BASIC 

00C6 

S06C7  S0798  S089D  S092C  50941  S0A32 

S0B7B  SOBCl  SOBDD 

continued  on  j).  1 7S 

Use  the  card 

in  the  back 

of  this  magazine 

tc  order  your 
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PASS  2 


RESOURCE  2  **  SOURCE  AND  EQUATE 
FILE  BUILDER  ** 

TITO  BUFFERS  REQUIRED 


10  REM  ***  RESOURCE  2  -  SOURCE  AND  EQUATE 

FILE  BUILDER  *** 
20  REM  T.R.  BERGER  11/80 

.   **  REMOVE  COMMA  AND  SEMICOLON  ** 
50  POKE2972,13:POKE2976,13 

60  PRINT :PRINT"RESOURCE  **  STEP  2  -  BUILD 

SOURCE  &  EQUATE  FILE  **" 
70  PRINT:PRINT 
80  INPUT"SCRATCH  FILE";SF5 
90  INPUT"RESOURCE  FILE";OFS 
100  PRINT: INPUT"SYMBOL  FILE";FS? 
110  INPUT"EQUATE  FILE";EP? 

140  SPS=" 

."   **  COUNT  SYMBOLS  ** 

180  DISK  0PEN,6,FS$ 

.   *  SYMBOL  COUNTER  * 

200  SN=-1 

210  INPUT  #6, IN? 

220  IF  IKS="XIT"  THEN250 

230  SN=SN+1 

240  GOTO210 

250  DISK  CLOSE,  6 

.   **  LOAD  SYMBOLS  ** 

260  DISK  0PEN,6,FS$ 

.   *  DIMENSION  STRING  AND  MARKER  ARRAYS  * 
280  DIM  SSSCSN) ,  SS(SN) 
3  00  FOR  1=0  TO  SN 

310  INPUT  #6,  SS5{I) 

320  NEXT  I 

330  DISK  CLOSE, 6 

**  MAIN  PROGRAM  ** 

*  LINE  NUMBERS  AND  INCREMENT  * 
380  CL=10000:  IN=10 

390  DISK  0PEN,6,SF$ 
400  DISK  OPEN, 7, OF? 

*  LOOP  BACK  HERE  * 
410  INPUT  #6, IN? 

420  IFINS="XIT"THEN640 

.   *  GET  ADDRESS  OF  LINE  * 
440  A1S=LEFT$(IN?,4) 

**  BINARY  SEARCH  FOR  SYMBOL  ** 


*  SEARCH  * 
470  L=0:  R=SN 

480  M=INTC  CL+R)/2) 

*  EXIT  HERE  IF  NOT  FOUND  * 

490  IF  L>R  THEN  OU$=SPS+MIDS (IN? , 5) :  GOTO 
5  80 

.   *  EXIT  HERE  IF  FOUND  * 

500  IF  A1S=SSS(M)  THEN  550 

510  IF  A1?>SS5(M)  THEN  L=M+1  :  GO'rO480 

520  R=M-1:  GOTO4  80 

*  END  OF  SEARCH  * 

*  CREATE  SYMBOL  AND  MARK  ADDRESS  USED 
* 

550  SS(M)=1:  OU$="HH"+IN? 

*  CREATE  RESOURCE  LIME  * 
580  OUS=STR$(CL)+"  "+0U? 

*  INCREMENT  LINE  NUMBER  * 
600  CL=CL+IN 

*  PRINT  LINE  *     } 
610  PRINT  #7,OU5 

620  PRINTOUS 

630  GOTO410 

.   *  LOOP  BACK  FROM  HERE  * 


*  CLOSE  FILES  * 
640  PRINT  #7, IN? 
650  DISK  CLOSE, 7 
660  DISK  CLOSE, 6 

*  END  OF  MAIN  PROGRAM  * 


*  WRITE  TWO  BYTE  EQUATES  * 
710  DISK  0PEN,7,EF$ 

*  FIRST  LINE  NUMBER  * 
720  CL=5000 

*  TITLE  * 

730  PRINT  #7,STR$ (CD +"  ;EQUATES" 
740  CL=CL+IN 

*  COUNTER  FOR  EQUATES  * 
750  K=0 

*  PRINT  EQUATES  * 
760  FORI=0TOSN 

*  SKIP  SYMBOLS  WHICH  ARE  LABELS  * 
770  IF  SS(I)=1  THEN  830 

780  A1$=STRS(CL)+"  HH"+SS$(I)+"  =  ?"+SS?( 

I) 
790  PRINT  #7,  AIS 
800  PRINT  Al$ 

*  NEXT  LINE  NUMBER  * 
810  CL=CL+IN 


.   *  INCREMENT  EQUATES  COUNT  * 
820  K=K+1 
830  NEXTI 
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840  PRINT  #7,"XIT" 
850  DISK  CLOSE,? 

,   *  FINISHED  WITH  EQUATES  * 

870  PRINT: PRINT, 

880  PRINT"CODE  SOURCE  FILE  REGENERATED": 

PRINT 
890  PRINT  TAB(IO)  "RESOURCE  FILE:   "0F5 
900  PRINTTAB(IO)  "EQUATES  FILE:  ";EF$ 
910  PRINT:PRINTTAB(10) "SCRATCH  FILE:  "SF5 
920  PRINTTAB(IO)  "SYMBOL  FILE:   "FS5 
930  PRINTTABO)  SN+1"  SYMBOLS" 
940  PRINTTABO)  K"  EQUATES" 
950  PRINT: PRINT"PASS  2  COMPLETE" 
960  PRINT: PRINT: END 


PASS  3 


RESOURCE  3  **  CROSS  REFERENCE  FILES 
**■ 

TWO  BUFFERS  REQUIRED 


100  REM  ***  RESOURCE  3  -  CROSS  REFERENCE 

BUILDER  *** 
110  REM  ***  T.R.  BERGER  11/80 

*  DELETE  COMMA  AND  SEMICOLON  * 
120  POKE2972,13:  POKE2976,13 

130  PRINT:PRINT"RESOURCE  **  STEP  3  - 

CROSS  REFERENCE  GENERATOR" 
140  PRINT: PRINT 

150  PRINTTAB (20) "TYPES  OF  REFERENCES" 
160  PRINT: PRINT "B"TAE (10) "BRANCH" 
170  PRINT"J"TAB(10) "JSR  AND  JMP" 
180  PRINT"M"TAB (10) "MEMORY" 
190  PRINT"Z"TAB(10) "ZPAGE" 

200  PRINT: INPUT"YOUR  CHOICE  (J/B/M/Z)"; 

CR$ 
210  IFCRS<>"B"ANDCR5<>"J"ANDCR?<>"M"AND 

CR$<>"Z"THEN200 

220  PRINT: INPUT"SCRATCH  FILE";SF? 

230  INPUT"REFERENCE  FILE";RF5 

240  PRINT: INPUT"NUMBER  OF  REFERENCES" ; NR 

.   *  DIMENSION  ARRAYS  * 

250  DIM  SS5(NR),  SA$ (NR) ,  V(NR) 

.   *  SET  SYMBOL  NUMBER  AND  TYPE  * 

260  T=l:  SN=-1 

270  IF  CR$="M"  THEN  T=2 

280  IP  CRS="Z"  THEN  T=3 

*  SYMBOL  PLUCKER  * 
290  S=13;NL=4 

300  IF  CR?="Z"  THEN  S=15:  NL=2 

.   **  MAIN  PROGRAM  ** 


310  DISK  0PEN,6,SF$ 
320  DISK  OPEN,7,RF5 

!   *  LOOP  BACK  HERE  * 

33  0  INPUT  #6,IN$ 

340  IF  IN$="XrT"  THENeOO 

*  TOO  SHORT,  NO  SYMBOL  * 
350  IF  LEN(IN5)<16  THEN330 

*  CEIECK  FOR  NO  SYMBOL  * 

360  IF  MIDS (IN5,11,2)<>"HH"  THEM330 

'.       *    DISPLAY  LIME  WITH  SYMBOL  * 
370  PRINT  IN$ 

*  DETERMINE  SYMBOL  TYPE  * 
380  ON  T  GOSUB740  ,790, P60 

.   *  CHECK  FOR  RELEVANT  SYMBOL  * 
390  IF  FL=0  THEN330 

*  GET  ADDRESS  OF  LINE  * 
400  A1S=M$+LEFTS(IN?,4) 

*  GET  SYMBOL  * 

410  A25=MID$(IN$,S,NL) 

*  SEARCH  SYMBOL  TABLE  * 
.   *  BINARY  SEARCH  * 

420  L=0:  R=SN 

'.       *    SYMBOL  NOT  FOUND,  INSERT  IT  * 
430  IF  L>R  THEN480 
440  M=INT( (L+R)/2) 

.   *  SYMBOL  IN  TABLE  * 

450  IF  A25=SS5(V(M) )  THEN540 

460  IF  A25>SS$(V(M) )  THEN  L=M+1 :  GOTO430 

470  R=K-1:  GOTO430 

*  ADD  A  SYMBOL  * 

480  SN=SN+1:  SS?(SN>=A2S 

*  POINT  TO  ITS  PROPER  POSITION  IN 
ORDERING  * 

490  IF  L=SN  THEN530 

500  FOR  I=SN-1  TO  L  STEP  -1 

510  V(I+1)=V(I) 

52  0  NEXT  I 

530  V(L)=SN:  M=L 


*  ADD  A  CROSS  REFERENCE  * 
540  SA5(V(H) )=SA?(V(M) )+"  "+A1S 

*  CHECK  IF  CROSS  REF  LINE  TOO  LONG  * 
550  IF  LEN(SA5(V(M)  )  X50  THEN330 

*  PRINT  CROSS  REF  LINE  * 

560  PRINT  a?,  SS5(V(M))+"  "+SAS(V(M)) 

570  PRINT  SS?(V(M))+"  "+SA$(V(H)) 

580  SA?(V(M) )="" 

590  GOTO330 

.   *  LOOP  BACK  FROM  HERE  * 

*  CLOSE  SCRATCH  FILE  * 
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600  DISK  CLOSE, 6 

.   *  PRINT  REMAINING  CROSS  REP  LINES  * 

610  FOR  1=0  TO  SN 

620  IF  SA$(VCI))=""  THEN650 

630  PRINT  #7,  SS$(V(I))+''  "+SASCVCI)) 

640  PRINT  SS?(VCI))+"  "+SA5(V(I)) 

650  NEXT  I 

660  PRINT  #7,"XIT" 

670  DISK  CLOSE, 7 

.   *  END  OF  MAIN  PROGRAM  * 

680  PRINT: PRINT 

690  PRINTTABflO)CR$"  REFERENCES  COMPLETE" 

700  PRINTTAB( 10) "SYMBOLS  FOUND:   "SN+1 

710  PRINTTAB (10) "REFERENCE  FILE:   "RF$ 

730  PRINT: PRINT: END 

.  **  SUBROUTINES  ** 

.   *  BRANCH  AND  J  (T=l)  * 

740  IF  MID?(IN?,6,1)<>CRS  THEN  FL=0:  G0T07 
80 

*  SIFT  OUT  BIT  INSTRUCTIONS  * 

750  IF  MID$(IN5,6,3)="BIT"  THEN  FL=0:  GOTO 
780 

*  LABEL  FOR  TYPE  * 
760  MS=MID5 (INS, 7,1) 
770  FL=1 

780  RETURN 

.  *  MEMORY  (T=2)  * 

790  M  5=MIDS(IN$,6,1) 

800  A2S=t1IDS(INS,13,l) 

810  IF  M  $="J"ORA25="Z"  THEN  FL=0:  GOTO850 

.   *  SIFT  OUT  BRANCHES  * 

820  IF  M  ?="B"ANDMID$(IN5,6,3)<>"BIT"  THEN 
FL=0:  GOTO850 

*  LABEL  TYPF  * 

840  FL=1 
850  RETURN 

.   *  Z  PAGE  REFERENCES  (T=3)  * 

860  IF  MID9(IN$,13,1)<>CR?  THEN  FL=0 :  GOTO 

900 
870  M5="  " 

'   *  LABEL  FOR  INDEXING  * 

880  IP  LEM(IN$)>16  THEN  MS=RIGHT$ ( IN?,  1) 

890  FL=1 

900  RETURN 


PASS  4 

RESOURCE  4  **  Z  PAGE  EQUATE  FILE  ** 
ONE  BUFFER  REQUIRED 


100  REM  ***  RESOURCE  4  -  ZPAGE  EQUATES  *** 
110  REM  T.R.  BERGER  11/80 
120  PRINT:PRINT 

130  PRINT"RESOURCE  **  STEP  4  -  ZPAGE 
EQUATE  FILE  **" 

140  PRINT: PRINT: INPUT"ZPAGE  CROSS 

REFERENCE  FILE";ZF5 
150  INPUT"ZPAGE  EQUATE  FILE";ZE$ 

160  PRINT: INPUT "NUMBER  OF  SYMBOLS" ;NS 

*  LINE  NUMBER  AND  INCREMENT  * 
70  PL=1000:  IN=10 


*  DIMENSION  ARRAYS  * 
180  DIM  SS$(NS)  ,  V(NS) 

*  SYMBOL  COUNTER  * 
190  SN=-1 

**  LOAD  SYMBOLS  ** 

200  DISK  0PEN,6,ZF$ 

210  PRINT: PRINT"L0ADING  SYMBOLS" 

.   *  LOOP  BACK  HERE  * 

220  INPUT  #6, INS 

23  0  IP  IN5="XIT"  THEN3  80 

*  JUST  THE  ZPAGE  REFERENCE  * 
240  INS=LEFT$(INS,2) 

*  PUT  SYMBOLS  IN  ORDER  * 

*  SEARCH  FOR  SYMBOL  * 

*  BINARY  SEARCH  * 

2  50  L=0:R=SN 

*  GO  ADD  NEW  SYMBOL  * 
260  IF  L>R  THEN310 

270  M=lNT((L+R)/2) 


.       *    HAVE    THIS   ONE,    GET   ANOTHER    * 

280    IF    INS=SS?(V(M) )    THEN220 

290    IF    IN$>SS9(VCM) )    THEN   L=M+1:    GOTO260 

300   R=M-1:    GOTO260 

* 

*  ADD  SYMBOL  TO  LIST  * 
310  SN=SN+1:  SSS(SN)=IN$ 

*  POINT  TO  ITS  PROPER  POSITION  IN 
ORDERING  * 

320  IF  L=SN  THEN360 

330  FOR  I=SN-1  TO  L  STEP  -1 

340  V(I+1)=VCI) 

350  NEXT  I 

360  V(L)=SN 

3  70  GOTO220 

*  LOOP  BACK  FROM  HERE  * 


380  DISK  CLOSE, 6 
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*  SYMBOLS  ALL  LOADED  * 

*  PRINT  EQUATES  * 
90  DISK  0PEN,6,ZES 

*  TITLE  * 

400  PRINT  #6,STRS{FL)+"  ;ZPAGE  EQUATES" 

*  PRINT  EQUATES  NOW  * 
410  FOR  1=0  TO  SN 

420  FL=FL+IN 

430  INS=STR$ {FL)+"   HHZZ"+SS$ (V(I) )+"  =  $ 

"+SS? (V(I) ) 
440  PRINT  #6,IN$ 
450  PRINT  IN$ 
460  NEXT  I 

470  PRINT  #6,"XIT" 

*  BUFFER  6  REQUIRES  A  PUT  * 
4  80  DISK  PUT 

490  DISK  CLOSE, 6 
50  0  PRINT: PRINT 

.   *  OUTPUT  DATA  * 

510  PRINTTADO)  SN+1"  SYMBOLS" 

520  PRINTTAB(IO)  "ZPAGE  CROSS  REF  FILE: 

"ZF$ 
530  PRINTTAB(IO)  "ZPAGE  EQUATE  FILE: 

"ZE5 
540  PRINT: PRINT: END 


ONE  PASS  RESOURCE 

RESOURCE  S  **  OME  PASS  PROGRAM  ** 
TIJO  BUFFERS  REQUIRED 


100  REM  ***  RESOURCE  S  *** 

110  REM  T.R.  EERGER  2/81  • 

120  PRINT 

130  PRINTTAB (10) "RESOURCE  -  SINGLE  PASS" 

140  PRINT 

.   **  REMOVE  COHIIA  AMD  SEMICOLON  ** 
150  POKE2972,13:POKE2976,13 

160  INPUT"SOURCE  FILE";SFS 
170  INPUT"RESOURCE  FILE";RFS 
180  INPUT"EOUATE  FILE";EF? 
190  INPUT"CROSS  REF  FILE";CF5 
200  INPUT" SCRATCH  FILE";JFS 

210  PRINT: INPUT"NUMBER  OF  SYMBOLS" ;NS 
220  INPUT "NUMBER  OF  ZPAGE  SYMBOLS" ;NZ 

**  DIMENSION  SYMBOL  AND  POINTER  ARRAYS 
** 

230  DIM  SS5(NS)  ,SB5(NS)  ,SJ5(NS)  ,SM$(t]S)  ,V( 

NS) ,SS(NS) 


240  DIM  ZS?(NZ) ,ZA5(NZ) fUCNZ) 

**  SYMBOL  COUNTERS  ** 
250  SN=-1:ZN=-1:SP$=" 

.  **  FIRST  PASS  ** 

260  DISK  0PEN,6,SF$ 
270  DISK  OPEN,7,JF5 

**  LOOP  BACK  HERE  ** 
2  80  INPUT  #6, INS 

290  IF  IN?="XIT"  THEM790 
300  IF  LEN(IN$)<15  THEM2eO 


**  ADJUST  SOURCE,  PICK  UP  SYMBOLS  ** 

A15=XXXX   ADDRESS 

A2$=0PC0DE  + 

A3$=0PERAND  (SYMBOL) 

A4$=ADDR  MODE 

0US=A1 $+A2  ?+A3$+A4  5 

IN9=INPUT  FROM  OSI  DISASSEMBLER 


10  A35=' 


;A4$=' 


**  GET  ADDRESS  ** 
320  A1$=LEFT$(IN$,4) 

**  DO  ERRORS  ** 
330  IFHID$(IN$,13,1)="?"THENA2$="  .BYTE  5 
"+MIDS(INS,6,2) :GOTO760 

» 

.   **  DO  REFORMATTING  ** 


.   **  ELIMINATE  END  SPACES  ** 

340  IN5=HIDS(INS,12) :  L=LEN(IN5) 

350  IF  MID5(IN$,L,1)="  "  THEN  L=L-1:.G0T0 

350 
360  IN?=LEFT5{IN$,L) 

**  DO  IMPLIED,  ACCUMULATOR,  IMMEDIATE 
ADDRESSSING  ** 
370  IF  L<70RHID5(IN$,6,1)="#"  THEN  A2S=IN 
$:  GOTO760 

!   **  ADJUST  OPERAND  POSITION  ** 

380  IFMID5(INS,6,1)="5"THENK=7:A2$=LEFTS( 

INS, 5)+"  HH":GOTO400 
390  K=8:A2$=LEFT$(IN$,6)+"HH" 

.   **  ZPAGE  CHECK  ** 
400  M=K+2 

**  DO  ZPAGE  OPERANDS  ** 
410  IFM>LTHENA3$=RIGHT$(IN$,2) :A2?=A2S+"Z 

Z":GOTO500 
420  IF  MID$(INS,M,1)>"/''THEN440 
430  A3S=MIDS(IN?,K,2) : A2S=A2S+"ZZ " :A4$= 
HIDSCINS,M) :  GOTO500 

• 

.   **  TWO  BYTE  OPERAND  CHECK  ** 
440  H=K+4 
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**  DO  TWO  BYTE  OPERANDS  ** 
450  IFM>LTnENA3S=RIGHT5(IMS,4) :GOTO470 
460  A35=MID5(IN5,K,4)  :  A45=[!ID?  C  INS  ,M) 

.   **  SEARCH  FOR  SYMBOL  ** 
470  GOSUB1670 

.   **  SYMBOL  NOT  FOUND,  INSERT  IT  ** 
480  IF  L>R  THEN660 

**  SYMBOL  FOUND,  ADD  CROSS  REP  ** 
490  GOTO720 

.   **  SEARCH  FOR  ZPAGE  REF  ** 
500  L=0:  R=ZN 

**  SYMBOL  NOT  FOUND,  INSERT  IT  ** 
510  IP  L>R  THEN560 
520  M=INT( (L+R)/2) 

'.       **    SYMBOL  FOUND,  ADD  CROSS  REF  ** 
530  IF  A3?=ZS$(U(M) )  THEN620 
540  IF  A3S>ZS$(U(M) )  THEN  L=M+1 :  GOT0510 
550  R=M-1:  GOTO510 

,   **  ADD  SYMBOL  ** 

560  ZN=ZN+1:  ZS?(ZN)=A3$ 

.   **  POINT  TO  PROPER  POSITION  IN  ORDERING 

570  IF  L=ZN  THEN610 

580  FOR  I=ZN-1  TO  L  STEP-1 

590  U<I+1)=U(I) 

600  NEXT  I 

610  U(L)=ZN:  M=L 

**  GET  ADDRESSING  MODE  ** 
620  A5$="  " 
630  IF  A4?<>""  THEN  A5 S=RIGHT$ ( INS , 1 ) 

.   **  ADD  CROSS  REF  TO  STRING  ** 
640  ZA$(U{M))=ZA$CU(H))+"  "+A55+A1$ 
650  GOTO760 

.   **  ADD  SYMBOL  ** 
660  SN=SN+1:SS5(SN)=A3S 

,   **  POINT  TO  PROPER  POSITION  IN  ORDERING 
** 

670  IF  L=SN  THEN710 

6  80  FOR  I=SN-1  TO  L  STEP-1 

690  V(I+1)-VCI) 

700  NEXT  I 

710  V(L)=SN:  M=L 

!   **  FIND  CORRECT  CROSS  REP  TABLE  ** 

720  A5S=MIDS(A25,2,1) :  A0=1 

730  IF  A5$="B"ANDMID5(A2$,2,3) O-BIT"  THEN 

A0=2 
740  IF  A5?  =  ''J''  THEN  A0=3 

!   **  ADD  CROSS  REF  TO  TABLE  ** 
750  ON  AO  GOSUB1640  ,1650  ,1660 

**  GENERATE  LINE  FOR  SCRATCH  FILE  ** 
760  0U$=A1$+A2$+A3$+A4? 


770  PRINT  #7,0U?:  PRINT  0U$ 

7  80  GOTO2  80 

.   **  LOOP  BACK  HERE  ** 

.   **  CLOSE  SOURCE  AND  SCRATCH  FILES  ** 
790  PRINT  #7,  IN? 
810  DISK  CLOSE, 6 
820  DISK  CLOSE, 7 

**  END  FIRST  PASS  ** 

.   **  PASS  2,  WRITE  CROSS  REF  FILES  ** 

830  DISK  0PEN,7,CF? 

840  PRINT  #7,".   CROSS  REFERENCES" 

850  PRINT  #7,"." 

860  PRINT  #7,".   ZPAGE" 

870  PRINT  #7,"," 

**  DO  ZPAGE  REPS  ** 
880  FOR  1=0  TO  ZN 

890  A0?=ZA$CUCI) ) :  Z A5 (U (I) > =" " :  A2$=ZSS ( 
U  (I )  ) 

.   **  BREAK  UP  LONG  LINES,  PRINT  FILE  ** 

900  GOSUB1730 

910  NEXT  I 

920  PRINT  #7,"."; PRINT  #7,"." 

930  PRINT  #7,".   JMP  &  JSR" 

940  PRINT  #7,"." 

.   **  DO  JMP  &  JSR  REPS  ** 
950  FOR  1=0  TO  SN 

960  A0?=SJ$(V(I) ) :  SJ?(V(I))="":  A2S=SS5( 
V(I)) 

.   **  BREAK  UP  LONG  LINES,  PRINT  FILE  ** 

970  GOSUB1730 

980  NEXT  I 

990  PRINT  #7,",":  PRINT  #7,"," 

1000  PRINT  #7,".   MEMORY":  PRINT  #7,"." 

.   **  DO  MEMORY  REFS  ** 
1010  FOR  1=0  TO  SN 

1020  A0$=SM$(V(I) ) :  SH?(V(I))="":  A25=SS$ 
(V(I) ) 

!   **  BREAK  UP  LONG  LINES,  PRINT  FILE  ** 

1030  GOSUB1730 

1040  NEXT  I 

1050  PRINT  #7,".":  PRINT  #7,"." 

1060  PRINT  #7,".   BRANCH":  PRINT  #7,"." 

.   **  DO  BRANCH  REPS  ** 
1070  FOR  1=0  TO  SN 

1080  AO?=SBS(V{I) ) :  SB? (V ( I) ) =" " :  A2$=SS5 
(V(I) ) 

.   **  BREAK  UP  LONG  LINES,  PRINT  FILE  ** 

1090  GOSUB1730 

1100  NEXT  I 

1110  PRINT  #7,"XIT" 

1120  DISK  CLOSE, 7 

**  END  REP  FILES  ** 

**  GENERATE  RESOURCE  PILE  ** 
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1130  DISK  0PEN,6,JF? 
1140  DISK  OPEN,7,RF5 

'.       **    LINE  NUMBER  AND  INCREMENT  ** 
1150  CL=10000:  IN=10 

**  LOOP  BACK  HERE  ** 
1160  INPUT  #6, INS 
1170  IF  IfJ5  =  "XIT"  THEN1260 

**  GET  ADDRESS  OF  LINE  ** 
1180  A3S=LEFT$(IM5,4) 

**  SEARCH  FOR  SYMBOL  ** 
1190  GOSDB1670 


**  SYMBOL  FOUND,  MARK  IT,  ENTER  LABEL 
** 
1200  IF  L<=R  THEM  SS(H)=1:  OU$="HH"+IK$ : 
GOTO1220 

'.       **  SYMBOL  MOT  FOUND,  DELETE  ADDRESS  ** 
1210  0U$=SP$+HID$(INS,5) 

**  ADD  LINE  NUMBER  AND  OUTPUT  ** 
1220  0US=STRS (CL)+"  "+0U5 
1230  CL=CL+IN 

1240  PRINT  #7,0US:  PRINT  0U$ 
1250  GOTO1160 
.   **  LOOP  BACK  FROM  HERE  ** 

'.       **    CLOSE  SCRATCH  AND  RESOURCE  FILES  ** 
1260  PRINT  #7, INS 
12G0  DISK  CLOSE, 6 
1290  DISK  CLOSE, 7 

[       **    RESOURCE  FILE  DONE  ** 

*.   **  DO  EQUATE  FILES  ** 

1300  DISK  0PEN,7,EF$ 

.   **  LIME  NUMBER  ** 

1310  CL=1000 

1320  PRINT  #7,STR?(CL)+"   ;EQUATE  FILE" 

1330  CL=CL+IN:  PRINT  #7 , STR? (CD +"  ; " 

1340  CL=CL+IN;  PRINT  #7 , STRS (CD +"   ;ZPAGE 

II 

1350  CL=CL+IN:  PRINT  #7, STR? (CD +"  ; " 

**  DO  ZPAGE  EQUATES  ** 
1360  FOR  1=0  TO  ZN 
1370  CL=CL+IN 
1380  PRINT  #7,STRS{CD"   HHZZ  "ZS$  (U  (I)  )  " 

=  S"ZS$(U(I)) 
1390  PRINT  STR$(CL)"   HHZZ  "ZS?  (U  ( D)  "  =  ?" 

ZSSCUCI) ) 
1400  NEXT  I 

1410  CL=CL+IN 

1420  PRINT  #7,  STRS  (CD +"  ;  " 

1430  CL=CL+IN:  PRINT  #7 , STR? (CD +"  ; " 

144  0  CL=CL+IN:  PRINT  #7  ,  STR?  (CD +"   ;T;'?0 

BYTE" 
1450  CL=CL+IN:  PRINT  #7, STRS (CD +"  ;" 


1460  FOR  1=0  TO  SN 

1470  IF  SS(I)=1  THEN1510 

1480  CL=CL+IN 

1490  PRINT  #7,STRS(CD"   HH^SSS  (V  (I)  )  "  = 

?"SSS(V(I) ) 
1500  PRINT  STR?  (CD"   HH"SSS  (V(I)  )  "  =  S"S 

S$(V(I) ) 
1510  NEXT  I 

1520  PRINT  #7,"XIT'' 

1530  PRINT  #7,"E":  PRINT  #7,"E" 

1540  DISK  CLOSE, 7 


**  END  OF  EQUATES  ** 
**  FINAL  DATA  ** 
isSO  PRINT:PRINTTAB(10) "RESOURCE  COMPLETE 


1560  PRINTTAB(7)SN+1"  SYMBOLS" 
1570  PRINTTAB(7)ZN+1"  ZPAGE  LOCATIONS" 

1580  PRINTTAB( 8) "SOURCE  FILE:  ";SFS 

1590  PRINTTAB( 8) "SCRATCH  FILE:  ";JFS 

1600  PRINTTAB( 8) "EQUATE  FILE:  ";EF$ 

1610  PRINTTAB( 8) "RESOURCE  FILE:  ";RFS 

1620  PHINTTAB(8)"CR0SS  REF  FILE:  ";CF? 
1630  PRINT: PRINT: END 


**  END  OF  PROGRAM  ** 

**  SUBROUTINES  ** 

**  MEMORY  CROSS  REFS  ** 
1640  SMS(V(M))=Sn$(V(M) )+"  "+A5S+A1?: 
RETURN 


.   **  BRANCH  CROSS  REFS  ** 

1650  SBS(V(M) )=SB?(V(H) )+"  "+MID? (A2 S,3 ,1) 

+A1S:  RETURN 

'.      **   JMP  &  JSR  CROSS  REFS  ** 
1660  SJ?(V(M) )=SJ?(V(M) )+"  "+MID?(A2S,3,1) 
+A1S:  RETURN 

'.    **    SEARCH  FOR  SYMBOL  ** 
1670  L=0:  R=SN 

'.       **    SYMBOL  NOT  FOUND  ** 
16  80  IF  L>R  THEN  RETURN 
1690  M=INT( (L+R)/2) 

**  SYMBOL  FOUND  ** 
1700  IF  A3S=SSS(V(M) )  THEN  RETURN 
1710  IF  A35>SS?(V(M) )  THEN  L=M+1 :  GOTO1680 
1720  R=M-1:  GOTO1680 

**  BREAK  UP  LONG  LINES,  PRINT  CROSS  REF 

FILE  ** 
1730  L=LEN(AO$) 
1740  IF  L=0  THEN  RETURN 
1750  IF  L<49  THEN  A1?=A0S;  A0S="":  GOTO 

1770 
1760  A1S=LEFTS(A0S,4  8) :  AOS=HID? (AO S ,49) 
1770  PRINT  #7,A2?"  "AIS:  PRINT  A2$"  "Al? 
1780  GOTO1730 


**  DO  TWO  BYTE  EQUATES  ** 
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"Message  Board"  allows  you  to  put  up  to  20  pages  of 

messages  on  a  Graphics  2  screeji  and  display  them  re- 
peatedly j  or  as  long  as  you  like.  It  makes  a  fine  message 
board  for  any  kind  of  meeting  and  can  even  be  a  title 
maker  for  home  video  recorders. 

Atari  Message 
Board 

Dennis  J.  Harkins 
Hatfield,  PA 


We  use  an  expanded  version  of  this  program  to 
generate  messages  for  a  cable  TV  channel  liere, 
and  we  leave  our  Atari  800  running  for  iiuurs, 
fli}>ping  through  page  after  page  of  program 
schedules  and  community  announcements.  We 
also  make  tides  and  credits  for  our  student  video 
productions  with  the  program,  since  tlie  Atari  has 
a  nice  "clean"  video  output  through  the  DIN  socket 
on  the  side. 

String  With  Dynamic  Keyboard 

The  piogram  stores  the  information  in  DATA 
statements  through  Atari's  "dynamic"  keyboard 
technique  (see  Bruce  Frinnker's  article  in  COM- 
PUTE!, August  1981,  #15,  for  a  good  example  of 
this).  This  keeps  the  program  short  and  simple  and 
makes  it  easy  to  save  messages  on  either  disk  or 
cassette. 

The  program  first  asks  whether  you'd  like  to 
write  messages  or  rim  voin-  previousiv  st(jred  mes- 
sages. If  you  choose  to  write  messages,  it  then  asks 
for  a  color  combination  for  yoin-  message  and 
hackgroiuid.  Vou  then  enter  \()ur  message  line  by 
line.  Hitting  RETURN  leaves  a  blank  line.  After 
the  I  Oth  (or  20th)  line  is  entered,  you  can  see  it 
displayed  and  have  the  option  to  make  any  changes. 
After  you  are  satisfied  with  the  "page,"  you  are 
asked  if  you  wiuit  to  write  another  page.  Wiien  you 
are  through  writing  messages,  you  can  then  either 
RUN  them  or  save  the  program  to  disk  or  tape  to 
RUN  later. 

Choosing  colors  and  liuninance  values  can  be 
time  constnning  at  fnsl,  so  try  the  following  values 
when  asked  for  color  information,  if  you  don't 
have  any  favorite  color  combinations: 


You  will  learn  a  lot  about  the  Atari's  colors  by 
playing  a  bit  with  the  combinations.  We  have  a  little 
color  selector  program  that  lets  you  preview  the 
colors,  but  I'll  save  that  for  another  time.  Remember 
to  avoid  using  commas  in  vour  message,  since 
commas  in  a  DATA  statement  tell  the  computer  to 
end  that  particular  "read."  You  may  notice  that  the 
"window"  is  still  at  the  bouom  of  each  page:  it's  jirst 
the  same  color  and  lununance  as  the  background. 
We  use  this  for  our  logo  and  the  date. 

The  loop  in  line  2620  c(jntrois  the  amount  of 
time  each  page  is  displayed,  and  you  will  probal^ly 
want  to  change  this  to  suit  your  messages. 

I'm  sure  you  can  think  of  some  refinements 
(I've  already  added  dozens  of  them).  How  about 
messages  in  four  colors?  It's  a  simple  matter  to  add 
the  extra  SETCOLOR  information  and  then  tvpe, 
in  lowercase  and  in\erse  ciiaracters,  some  of  the 
lines  of  your  message.  Experiment  a  bit.  You  can 
come  up  with  some  pretty  fancy  looking  messages 
with  a  little  work. 

Program  Details 

Line  2010  dimensions  an  Answer  siring  and  a 
Me.ssage  string  (note  its  length)  and  sets  the  Line 
Number  (LX)  variable  to  zero. 

Line  2130  sets  the  value  of  A  to  correspond 
(inversely!)  to  the  graphics  mode  wanted.  This 
allows  it  to  be  used  in  line  23  1 0  to  input  1 0  or  20 
lines  when  you  are  writing  a  message. 

Line  2210  inputs  B,  C,  D,  E  as  your  color 
values.  To  see  what's  happening  here,  look  at  line 
2550  where  the  values  are  read  into  SETCOLOR 


1.  14. 7. 8 

(C;<)!(l  on  Blue) 

7..S.  1.  1  I 

(lllufoiiCold) 

2.  14,-4, () 

(Gold  on  Red) 

14,  I'J,  11,(5 

(Cold  on  tlreen) 

7, 2,:?.  6 

(Blue  on  Red) 

7,12,0,(1 

(Blue  on  Grav) 

2010 

DIM  A« ( 1) , M« <20) : LN=0 

2020 

?  CHR« ( 125) : POKE  752 , 1 : POS ITI DN  11, 

8;?  "MESSfllBE  GENERATOR" 

2030 

?  :?  :?  ■'<:9  SPACES>BY  DENNIS  HARKIN 

S" 

FOR  DELAY=1  TO  500:NEXT  DELAY 

2040 

2050 

?  CHR« (125) : POKE  752 , 0 : PDS I T I DN  2,8 

2060 

?  "TO  WRITE  liESSAGES,   TYPE  W" 

207O 

?  :?  "TO  RUN  YOUR  MESSAGES . TYPE  R " 

2080 

?  :?  :7  "THEN  HIT  RETURN" 

2090 

?  :?  :  INPUT  A*;  IF  A«="R"  THEN  2500 

2100 

IF  A«<>"W"  THEN  2050 

21  10 

?  CHRt < 125) rPOSITION  2,8 

2120 

?  "LARGE  OR  SMALL  LETTERS?" 

2130 

?  :?  :?  "TYPE  1  FOR  LAR(3E,  2  FOR  SM 

ALL":?  :?  : INPUT  A 

2140 

IF  A<  1  OR  fi:^2  THEN  GOTO  21  lO 

2150 

?  CHR* ( 125) : POSITION  2,4 

2160 

?  "NOW  ENTER  YOUR  COLOR  CHOICES" 

2170 

?  :?  :?  "REMEMBER  TO  ENTER  FOUR  NUM 

BERSC8  SPACES>SEPARATED  BY  COMMAS" 

2180 

?  5?  ! ?  "EXAMPLES: " 

2190 

?  :?  "{10  SPACES? 1 , 14,7,8" 

2200 

?  :?  "<:5  SPACESJ0R{3  SPACES}  7  ,  8  ,  1  ,  1 

4" 

?  !?  :?  "THEN  HIT  RETURN":?  :?  :  I NP 

2210 

UT  B,C,D,E 

2220 

LN=LN+1 

2230 

?  CHR*<125) 
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After  only  three  years  on  the  market, 
the  Atari  400/800  microcomputers 
have  become  among  the  most 
popular  personal  computers  ever 
made.  So  it  was  no  surprise  when 
COMPUTEI's  First  Book  of  Atari,  a 
collection  of  the  best  Atari  articles 
published  during  1980-81  in 
COMPUTE!  Magazine,  also  became 
a  "bestseller"  with  Atari  enthusiasts. 
The  first  printing  sold  out  in  just  a 
few  months. 

That's  why  we've  followed  up 
with  COMPUTEI's  Second  Book  of 
Atari.  Available  immediately,  the 
Second  Book  of  Atari  continues 
COMPUTEI's  tradition  for  personal 
computer  users. 

But  the  Second  Book  of  Atari 
differs  from  the  First  Book  in  one 
important  respect  -  all  the  articles 
are  totally  new  and  previously 
unpublished.  The  Second  Book  of 
Atari  includes  such  interesting 
articles  as  "Page  Flipping,"  "Fun 
With  Scrolling,"  "Perfect  Pitch," 
"Player-Missile  Drawing  Editor," 
and  "TextPlot  Makes  a  Game." 
Whole  chapters  a^e  devoted  to 
subjects  such  as  "Advanced 
Graphics  and  Game  Utilities." 
"Programming  Techniques,"  and 
"Beyond  BASIC."  With  250  pages  - 
more  than  25  percent  thicker  than 
the  First  Book  at  the  same  price  - 
the  Second  Book  of  Atari  is  crammed 
with  information  and  ready-to-type 
program  listings.  And  the  book  is 
spiral-bound  to  lie  flat  and  is  fully 
indexed  for  quick  reference. 

Best  of  all,  COMPUTEI's  Second 
Book  of  Atari,  like  COMPUTE! 
Magazine  itself,  is  written  and  edited 
to  appeal  to  all  computer  enthusiasts 
at  only  S 1 2.95. 
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-  beginners  and  experts  alike.  Priced 


Available  at  computer  dealers  and  bookstores  nationwide.  To  order  directly  call  TOLL  FREE  800-334-0868. 
In  North  Carolina  call  91 9-275-9809.  Or  send  check  or  money  order  to  COMPUTE!  Books,  P.O.  Box 
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for  the  ATARI  400/800* 
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DEALER  INQUIRIES  INVITED 


BVTE  iniD 


fiCR 


is  a  professional 
Business  Package  which  (or  a  period  ot 
Six  months  has  been  used  by  retailers 
throughout  Ihe  United  State  sand  Canada. 

REPORTS 

•  COST  AVERAGING 

•  PROFITS 

•  COST  OF  GOODS  SOLD 

•  PHYSICAL  CHECK  LIST 

•  RETAIL  PRICE  LIST 

•  TURN  REPORT 

•  CUSTOMER  BACK  ORDER 

•  VENDOR  BACK  ORDER 

•  PURCHASE  ORDERS 

•  RECEIVING  RECORDS 
FEATURES 

•  DEFINABLE  PASSWORD  OPER 

•  40  COLUMN  CASH  RECEIPT 

•  80  COLUMN  CASH  RECEIPT 

•  MACH,  LANG.  ROUTINES 

•  SUPPORTS  1  OR  2  DRIVES 

•  COMPLETE  INV.  CONTROL 

•  INVOICE  NUMBERING 

•  48K-rOO  ITEMS 

•  32K  •  350  ITEMS 


Sjqq.qa 


B5,J32  BVTE5  DF 


ACCESSIBLE  mEmDRV 

fohhE  flTflRmaa/aaa 

persansl  computer 

•  utilizes  6dK  RAMS 

•  Plug  in  Installation  for  the  800 
Provides  up  to  96K  RAM 

•  Compatible  With  All  Languages 
and  the  New  B-ROtVlS 

•  Access  is  as  Simple  as  a  Poke 
or  Stofe  Command 


Sa^q.qs 


I.  V.  I.  s. 

MFG.  CO. 


CBuncH  nn 

SHERLDCH 

Disk  Utility 


ALL  THIS  IN  ONE 

POWERFUL  PACKAGE 

FEATURES: 

•  Disk-Disassembfer 

•  Mach.  Language  Speed 
•   Sector  Dump  in  HEX 

or  ASCII  Formats 

•  Change/Delete  Bytes 

in  Sectors 

►  Complete  Map  ot  Standard 

and  Non  Standard  Sectors 

•  Works  With  AH  Formats 
•  Byte  Search  Capabilities 

•  Sector  by  Sector  Disk 

Copy  Utility 

by  THE  4'*''  Works 

oNLv  $uq.q5 


CDPVCfiT  ] 


High  Performance 
Disk  Copier 

•  Handles  Non-standard 

Formats 

•  All  Mactiine  Language 
•   Super-Fast  Execution 

•  Supports  1  or  2  Drives 

32q.q5 


CasseUe 
ChechboEil^ 

Batancer  Program 

•   Multiple  Accounts 
'   Creative  Use  of  Graphics 


3i4.q5 


Orderline:  (303)  427-9036 


VISA  And  MC  Accapted 
$2.00  Shipping  and  Handling 
PleasB  add  SI  .50  for  COD 
COLO.  RES..   PLEASE  ADD  6.5%  TAX 

'ATARI  Is  a  registered  trademark 
ol  ATARI.  INC. 


High 

Country 

Microsystems 

3489  W.  7Znd  AVE. 

Westminster, 

Co.  60030 


2240 

2250 
2260 
2270 
2200 
2290 
2300 
2310 
2320 

2330 

2340 

2345 

2350 


2360 
2370 
23BO 
23*?0 
24O0 

2410 
2420 
2425 
2430 
2440 

24SO 

2460 
2480 

2485 
2490 
2495 
2500 

2510 
2520 
2530 
Z540 
2SSO 

2560 
2570 
25BO 
2590 
2600 
2610 
2620 
2630 
2640 
2700 
2710 
2720 
2730 
2740 

2750 
2760 
2770 
2780 
2790 
2BOO 
2810 
2B20 
2B30 


■5  "  {DOWN>  "  ;LN; 

T  f     •  ^  J     J     V    '=■ 

?  :?  :?  "CONT" 
POSITION  0,0 
POKE  B42, 13:ST0P 
POKE  842,12 
IF  A=l  THEN 
IF  A=2  THEN 
FDR  G=l  TD 
?  CHR«(125) 
NE  " : G; "  OF 
POSITION  10 


DATA 


LN-3LN  +  9 

LN=LN+4 
10«A 
: POSITION  6,4: 

MESSAGE  HERE" 
,8:-'  " 


;  B; 


'TYPE  LI 


20  CHARACTERS 


2,10:?  "ONLY 
ACCEPTED" 

2,13:-^  "REMEMBER  THAT  YOU 
COMMAS{3  SPACESJIN  YOUR 


4: POKE 


752,0: INPUT 
752, 1 : ?  " 


M«:  SE 


LN; 


DATA 


POSITION 
WILL  BE 
POSITION 
CANNOT  USE 
MESSAGE" 

POSITION  9,7:P0KE 
TCOLOR  1,7 
fCLEARJ " 
?  "fDOWNJ" 
?  :?  :?  "CONT" 
POSITION  0,0 
POKE  842. 13i STOP 
POKE  B42,lZi?  "(CLEAR> 
7,10 

ON  A  GOTO  2420.2425 
IF  GOlOtA  THEN  LN-LN  +  10 
IF  G<>10tA  THEN  LN-LN+5 
NEXT  G 

?  CHR« ( 123) JPOSITIDN  13.8 
E  ENTERED" 
POSITION  1,14:?  "DO  YOU  WANT  TO 

THAT  PAGE  (Y  OR  N)";: INPUT  A» 
IF  A*="Y"  THEN  2700 

?  :?  :?  :?  "DO  YOU  HAVE  ANOTHER 
E   (Y  OR  N)";: INPUT  A» 
IF  A»="Y"  THEN  GOTO  2110 
IF  A*<>"N"  THEN  2480 
GOTO  2050 

•^  CHR«(125):?  :?  :?  "PAGES  TO  BE 
N" ; : INPUT  Z 
RESTORE  : FOR  W= 1  TO  Z 
READ  A,B,C,D,E 
IF  A=l  THEN  GRAPHICS  2 
IF  A=2  THEN  GRAPHICS  1 

SETCOLOR  O, B, C: SETCOLOR  2.D,E:SETCO 
LDR  4,D,E 
FOR  N=0  TO  10«A-1 
READ  M« 

LET  P= (20-LEN<M») ) /2 
POSITION  P.N 
PRINT  #6;M« 
NEXT  N 

FOR  T=l  TO  3000:NEXT  T 
POKE  77,0:NEXT  M 
GOTO  2510 
RESTORE  LN-99 
READ  A,B,C,D,E 
IF  fi=l  THEN  GRAPHICS  2 
IF  A=2  THEN  GRAPHICS  1 


iH* 


'ISETCDLOR  1 


QOTQ  2430 


'MESSAQ 


SEE 


PAS 


RU 


,  B,C: SETCOLOR  2,D,E:SETC0 


lOtA-1 


2840 

2850 
2860 


SETCOLOR  0 

LOR  4,D,E 

FOR  N=0  TO 

READ  M* 

LET  P= (20-LEN (M») ) /2 

POSITION  P.N 

PRINT  #6;f11i 

NEXT  N 

■^     "THIS  IS  PAGE  ";LN/100 

?  "HIT  RETURN  TO  CONTINUE" 

GRAPHICS  0:POSITION  2,10:'' 

WANT  TO  RETYPE  THAT  PAGE<7 

Y  OR  N) " ; : INPUT  A* 

IF  A»="Y"  THEN  LN=LN- 1 OO : GOTO 

IF  A*<>"N"  THEN  2B30 

BOTO  2480 


INPUT  Pit 
"DO  YOU 
SPACES} ( 

:i  10 


stalements. 

Lines  2230-2280  use  the 
"dvnaniic  keyboard"  routine  to 
enter  the  first  flata  line. 

Lines  23  1 0-2340  set  up  the 
loop  to  enter  each  line  of"  the 
message,  again  using  the  "dy- 
namic keyboard"  rotitine.  Notice 
the  way  tiie  LN  variable  incre- 
ments dc]3enditig  on  the  nimiljcr 
ol  lines  in  yinu"  message.  This 
makes  a  lot  ofUttie  options  easier. 
LLST  201-300,  for  example  will 
ahvays  LIS  I"  page  3.  no  matter 
what  length  each  page  is. 

Linc^  2500-2640  are  the 
actual  display  loop.  Note  that  line 
2580  centers  the  data  string  in  a 
line  of  20  spaces. 

Lines  2700-2820  arc  the 
same  display  loop  modified  for 
the  "PREVIEW"  option. 

I  o  use  the  program  as  a 
titler  for  your  home  video  pro- 
ductions, change  line  2620  to: 

2620GET#I,KEY 

and  line  2500  to: 

2500  PRINT  CHR$(125):?  :?  :? 
"PAGES  TO  BE  RUN"  ;:INPUT 
Z:OPEN#1,4.0,"K:" 

\'ou'll  be  able  to  prepare  your 
titles  in  the  same  way  as  you 
create  messages  and  hit  any  key 
to  chaimc  to  the  next  credits.      © 
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BOOKS 
and  SOFTWARE 
F(H  ATARI    PET -OSI-AWtE  1l^503-VIC-20-S.ncliir-Tim»« 


ATARI    ATARI    ATARI    ATARI 


ATARI  BASIC  -  Learnirtg  by 
Uting 

This  rww  txtax  ii  an  "Action"- 
Book  You  (hj  more  :lian  read  I:, 
Learn  the  iniricacy  o(  ATARt- 
BAStC  Ihorugh  iKb  5^0f1  ptogfaruf. 
ivhicn  are  provided.  The 
iuMCJtiorj  criallenge  vou  IQ 
changp  ond  wlliu  croafom 
^au^Lf*3.  Vei,  it's  exciting  - 
Msny  e>i  itio  programi  are 
apprapr'kato  ^Oi  t*ainners  3i  t^eW 

(Scj-eer  Orswingi ,  Special  Sounds, 
Wevs.  PMiJIIk  +  JoY5Ticki 
SpecialiJwl  Screen  RoulirteJ. 
Graphics  and  Sound.  Peek*  ond 
Pekffs  and  SOOCial  stuH  ], 
Ord«r  No.  1&4  SQ.9E 

ATARI  Liwnlns  by  Uung  - 
Boak  •■  caiMlta  ar  disk 
This  package  iriOuOM  H^  Cfdok 
No  ^frS  Diui  B  canetre  or  duk 
[plea^  speciilvl  canTaming  a 
vanetv  o'  lf«  pfograms  icihich 
are  jjstei  in  ihe  ooot. 
Dnhr  No.:  7230  S39.d5 

GjmH  Idi  thi  ATARI-CompulBr 
Now  to  D'liararn  ycujr  Own  games 
or  the  ATARI  CompleTe  listirhgi 
in  BASIC  ar<j  Wactiine  LarijuBflo 
Oi    fixCiling    ^m#i      Trick*    and 

Ordn-No.  162  B7.9S 

GAME  PAC  KAGE  f&t  th*  ATARI 

Book  4-  cais^Tie  or  disk 
lncJud«  the  book   Nc.  162  plus 
cas^tie  0'   aiik   fplease  -ipecitvl 
containing  s   varjetv  of   The  pro 
grami  I  i^ad  in  ihe  book. 
Or(tarNo.7221  B39.«G 

ATMONA-1 

Machine  Lan^uaaa  WOnttOT  for 
IheATARI  400/800. 
Tf^jl  DOiweftuI  monitor  Orovld*H 
yon  rtit^  the  <irmware  lupoort 
that  you  nowJ  lo  flOT  the  mosi 
OUI  ol  your  w'^^rltjl  lyiTem. 
ATMONA-1  comei  on  a  bootable 
Cduetle.  Ho  cartridges  required. 
DJsas^mDle.  Memory  Oumc  HEX 
■I-  ASCtI,  [Change  Manqry 
Locations,  Slcjchtransf^.  fill 
Tnamorv  bl£>C:^ .  ^ve  fli-rd  l0*0 
fTvschlne  JBrx|j»e«  proflramj.  iiarr 
macli  L*hg  Proflr.  (Primat 
Optional  I, 

Comei  wiin  IniroductioiB'y 
arli{;lB  on  fioiv  Id  priSgram  tNb 
ATARI  corriDuier  in  fpachlne 
l-gmjuggp.  IAv3ilflbl«  B^ia  in  ROM) 
Onl«r-No.  7023  «19.K 

ATMONA-3  Sup«fft«ptMT 
A  very  [>Ow«t^ul  Tracer  10  esiorore 
ttifl  ATARI  ROW/RAM  area,  Stop 
BT     previpiuslv     jelected    addreu. 
Opcodfl  or  oDorand  (cauelTBl. 
OnbfNo.  7049  £49h65 

EDITOR/ASSEMBLER     for 
ATARI  BDO.  :]2K;  or  4aK  RAM 
Ew-.iemely      fast      and     powerful 
£;Ji1o«/Aisein&1cf       (HK      Source 
code  in  atsoul  ^seconoj)  Include^ 
AT  WON A  1 

Ordar-Ho.  7{»e  £4955 

MACRO-A^Minblar 
for  ATARI  ROO.^SK  RAM 
Ple^asE  specify  yO^jf  Sysiem    RAM. 
disc  or  caiwiw 

OrdarNa.  1099  JSBS.DO 

Add  t3B.OO  far  cvtnopa  vamon 
Gunfijht     -  For  ATAHl  iOO/SOO 
rSK    RAM,,  rwsdi   TA-a  icvstick}., 
sriTialion  antl  sound.  {SK  machine 
tangu^jel 
OTdaf-ND.7207  S19.95 

Birth    control    with    ttH    ATAFII 
(Knaus  Ojl^noi  Cass  o' d'lk 
Ordar  No.  7222  S2g.»5 

Ailrato^     and     aiarfiyttim     for 

ATARI   |CM*,C)rdiihl 

OTd«f  No,  7223  B29.95 

EPfiOM  Canr>dv«  KIT  fof  ATARI 
Car^ridgfl  toara  &aardl  YViih  in- 
structions (holds  two  16K  or  TWO 
32K  EPROMs  1271i6.2532J732< 
OfthrNa.  7224  £19.15 

Orttor  No.  7043  u^mplaii  £29.95 

ln«t>ic*    Wiittnf  tor     vtsi' 

tusin«^  ^iih  ATARI  iOO/SOQ 
l&K  RAM. 

Ordar-ND.  7027,  can.  £29.Et6 

Ordar-rJo.  7200.  diM.  S9.H 
Mailin«-L)tl  No.  7213  £24.95 

ln*antorv  Conti.  No.721 5  £24.95 

NEW  1  ATEXT-1 

/rordprocssso '  i  n 
rriachine  isnguajt  (Sfi>  tor  all 
ATARI  400/000  compgtwso^fd 
the   best   prnro  twrlormance  avw 


23     odmc 


1  T    formfltting  commands,  dvi 
mic      formal  lirg       Vertical      and 
horizontal    ic'olling    lup    10    255 
char    per  line!  InciuOe  command 
on  disfc' 

OriStt  No.  7Z1D  casMtW  £29.95 
Ordar  No.  721 1  t^i^k  £3g.9S 
Ordflr  No.  7212    CBrtnd3e£79.l>0 

Liarn     FORTH    for    th#    ATARI 
400/SOO.  casMtie  o'  disk: 
(>idarNo^7(HJ  £l&.96 


tLCOMP    FORT«     ^    Enhanced 
FIG  FORTH  on  dbSk  only. 
Orcter  No.  7055  £30.95 

How  to  mnntcl  your  EPSON- 
Printar  to  tt^a  ATAR[  400/900. 
Canslructio^  i'l^clt  wi!h  printed 
circuit  boafd  and  loltwa'e, 
IScraenprini  and  varisble  C^a'SC- 
tBfi  per  Itnel. 
Ord«r-No.  7211  £ta.9S 


OSl     QSI     OSI       OSI      OSI 


Tht  Firn  Bcnk  of  Ohio  Sciwitifi^c 

Introduction    to    OSI   com&jters. 

Diagrams,  hardware  and  vaftiware 

mfcrmatian        not        previously 

available   in  one  compact  journe. 

I33pagev 

OrdarNo.  157  £7.95 

Tha  Sacond  Book  of  OHIO 
OrcbrMa.  15S  £7.95 

T^«T^ird  Book  of  OHIO 
OnlarNa.  159  £7.35 

Tha  Fourth  Book  of  OH  ID 
O#dar-No.  160  S9.95 

VIP  PaCkaga    -  AbOvC  bODk  plu^ 
a  casMtie  withi  ina  pfo^tarm 
0*d«r<No.  1£0A  £19.95 

Jh%  Fifih  BoQkol  OHIO 
Ordar-Ho.  1S1 


£7.95 

Invonca  Writing  PfOSiam  for  OSI- 
CIPMF.  CIP,   Dijk   ana  Catsette, 

9k;  Ram. 

Ordar-Ho.  8234  £29^60 

M«iling      lin      for      ClPMF      or 
C-3PWF  2'IK  RAM 
250  B*3resae3  incl.  phone  numtjer 
irtd  Darameterj  on  one  5  1/4  disk! 
□itlar-Na.£340  £29.90 

flK  M^owfl  BASIC  Rat.  Man. 
OtdarNo.  151  £9-95 

Ejcpaniion    Handbook    for    6502 

andSBOZ 

Ordar-No.  tS2  £9.95 

Microcomputar  Appl.  Hum 
Ord*r-No-  153  £9.95 

Compilax  Sound  Qmaralion 
New  revised  applicailonv  manual 
tor  the  Tenes  Insirumenii  SN 
76^77  Comples.  Sound  Generp 
lor. 

Ofdaf-No.  154  £6.95 

Small  ButirMU  Programs, 
Complete  lislioss  tof  tne  Ditiiness 
Lser.  Inventory,  invoice  Wrltir^g. 
Mailing  List  and  much  more 
I r4l reduction  to  Businns  App1i- 
talioni. 

OrdarNo.  154  S14.90 

MJcrocompular  Hardwara  Hand- 
book 4345  pa^f  sl 
Ocacriplioni.CinoytS  flno  hWcUl 
cations  of  the  moil  papular 
microprooassor  and  supDarl  Chips. 
A  MUST  for  tne  n*fdwsre  OuM 
Ofdtffte.29  £14.95 


Cara  and  Faacfing  o( 
CommodoraPET 
Eij-it  •thdolers  exploring  PET 
hardware.  Inciudci  repair  and 
InlerlaclnB  informaiion,.  Pro 
(fafnrning  tricks  and  jchemaiics 
Otdar  Mo,  ISO  £9.95 

P rots  cypw-Espam ion     Board    for 
VIC-20  {&44-Bui). 
Ofdar-No.  4844  £18.95 

WofdproefrHarf.VIC-20,SK   RAM 
OfdaiNo,  4S7Q  £19.95 

PnUiling  Lirt  for  VIC20.16kRAM 
Ofdai'ND.4e83  £14.96 

Triekt  for  VICt  -  Tha  VlCHofv 
Programs,      hmts    and   fl.pjniion 
inforrnaiion  tor  VC  ?0 
OrdarNki.  141  £9.95 

TIC  TAG  VIC 

Ord*rNc.48S0  £9.95 

GAMEPACK  I  P  Gamail 


Ord«rNa.4S6l 
Dual  Joyitick  tnitri 
Order  No.  4SaS 
INPUT/OUTPUT 
with  your  VIC 
Ordar  No.  48W 


£14.95 


£9.95 
Pro-am  mi  ng 


E9.9S 


1GK    RAM/ROM   burd  fot   S44 
but.    Any    combination    3f    RAM 
Ata  HOM  on  one  board 
!Syjl2e  or  2T16^ 
0<rd«r-NO.  sn  £39.95 

LoM  b»t  *Kt>in!ion  boardi  for 
yo«r  APPLE  1^  Ban.'  ooard  comes 
v,i\U  ei tensive  deserts t ion  arrf 
soliware 

^22  VIA-l/0  Eicp. 
Ofdar-No.SDS  £39.0O 

2716EPROM-Bumaf 
Otdar-No.6Q7  £49,00 

BK  EPROIri/RAM  Card 
OrdarNo.609  629.00 

SoftwAft    foi    SINCLAIR    ZX-S1 
and  TIMEX  100O 
Machina  Languaga  Monitor 
Ordar  No.  2399  £9.95 

MaJiinu  Lin 

Ordar  No.  2398  £19-95 

Propammirtg    in       BASIC       and 
machina       linQuaga       wilti       tha 
ZX-81IB2I  or  TIMEX  1000. 
Ordar  No,  1 40  (book)  £9,96 


ELCOMP  PuWIihing,  Inc..  53  R&drocJc  L»nt 
Pomofla,  CA  91766,  Phons;  (714J  623  8314 

PB¥m*ni:    Chaek.    Monay    Ordar,    VtSA^    Mantrcftarva.    Euro**itdc. 

POSTPAID   on  PREPAID   in   USA.  £  5.0C  handling  laa  (or  C.O.D. 

AJI  ordan  outvda  USA'  Add   15%  ^tipp^ng.  CA  add  6.5%  Ml«l  laX. 

ATARI  n  t  ragmartdl-adamarti  of  ATARI  Inc.  APPLE  ii  ■  raghiiarad 

ttadamarik  of  APPLE  Inc.  PET4VIC20   i*  a  trKJemarli  of  Comnwdora. 


SOCCER 

FOR  ATARI  400/8CX)* 


SOCCER  is  a  challenging, 
high-speed  video  action  game 
for  2,  3  or  4  players. 

Animated  players  not  only 
kick  the  ball;  they  also  head 
the  ball. 

Dribble,  pass,  kick  on  goal, 
steal  the  ball,  intercept  passes 
and  defend  your  goal! 

You  control  key  players 
with  joysticks.  Other  players 
are  "smart"  and  perform  auto- 
matically. 

Features:  9  game  options  a 
scoreboard  *  real-time  clock  a 
sudden-death  overtime  •  kickoffs 
a  goal  kicks  a  out-of-bounds 
plays  a  sound  effects  a  music  a 
crowd  noise  a  7-color  t^i-res  dis- 
play •  all  assembly  language 

SOCCER  comes  on  cas- 
sette or  diskette,  and  requires 
a  minimum  of  1 6K  RAM.  Price 
is  $29.95. 

Also  available:  HOCKEY  a 

cassette  or  diskette  a  16K  RAM 
a  $29.95 

Order  from  your  local  dealer 
or  from 

Gamma  Software 

P.O.  Box  25625 
Los  Angeles,  CA  90025 

(213)473-7441 

Check,  money  order,  MC  or  VISA. 

Add  S2.00  for  shipping  and  handling. 

Calif,  residents  add  6%  sales  tax. 

Dealer  Inquiries  invited 
•Indicales  trademark  of  Atari,  Inc. 
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Mass-deh-tc  lines,  rcnximher,  and  search  —  mam  pro- 
gramming aids  become  available  when  you  put  the 
Assembler  Cartridge  to  work  on  a  BASIC  program. 


Editing  BASIC 
Programs  With 
Ttie  Atari 
Assembier/Editor 
Cartridge 

Dennis  Allen 
San  Jose,  CA 


It"s  probably  a  safe  bet  that  t!ie  niajoritv  of  Atari 
owners  do  most  if  not  all  of  llieir  programming  in 
BASIC.  However,  this  article  will  show  you  how  to 
put  the  Atari  Assembler/Editor  Cartridge  to  work 
prtniding  some  BASIC  programming  aids. 

The  Editor/Assembler  consists  of  three  pro- 
grams: the  Assembler,  the  Debugger,  and  the 
Editor.  I'he  Assembler  converts  soutxe  programs 
into  object  code  which  is  executable  by  the  com- 
puter. The  Debugger  is  a  programming  aid  which 
does  just  that  — debugs  machine  language  pro- 
grams. The  Editor  is  a  fairly  simple  line-oriented 
text  editor  through  which  you  can  enter  and  correct 
or  modify  source  programs  ~  or  any  other  ASCII  text 
files.  It  is  the  Editor  which  will  allow  you  to  modify 
your  BASIC  programs. 

Apart  from  the  I/O  commands  which  allow 
you  to  SAVE  or  LOAD  source  and  object  code  files 
to  and  from  the  cassette  or  disk,  there  are  four 
major  connnands  of  interest  to  the  BASIC]  pro- 
giatnmer:  Renumlier,  Delete,  Replace,  and  Find. 
Retiinnber  is  a  simple  renumbering  utility.  It  allows 
vou  to  specify  the  starting  line  number  and  the 
increment.  Delete  lets  you  erase  any  line  or  group 
oi  lines.  Find  will  show  you  all  of  the  statement 
lines  where  a  certain  string  of  characters  appears. 
Replace  will  allow  \ou  to  substitute  any  string  of 
characters  for  any  other  string  —  a  line  at  a  time  or 
throughout  the  entire  program  at  once. 

A  Major  Typing  Task  Avoided 

Program  1  is  a  simple  demonstration  of  the  use  of 
these  editing  features.  Suppose  you've  just 


CLOADed  this  program  into  your  computer.  The 
first  thing  you  will  notice  is  the  line  number  incre- 
ment. You  would  like  to  insert  some  graphics 
routines  in  the  middle  of  the  sound  romines,  but 
you  can't  because  a  thoughtless  programmer  used 
aline  number  increment  of  one.  Now  pretend  this 
is  a  very  large  program  and  the  routines  you  want 
to  insert  will  extend  the  overall  program  beyond 
your  memory  limit.  You  now  ha\e  two  problems 
which  would  require  many  hours  of  retyping  to 
solve.  Not  with  the  Editor! 

Step  one  is  to  get  the  program  in  a  form  the 
Editor  can  LOAD.  To  do  this  vou  type  LIST"C" 
[For  disk,  use  LIST"D:Naine"].  At  this  point,  it  is  a 
good  idea  to  make  a  hardcopv  listing  of  the  program 
you  are  editing,  especially  if  it's  a  long  one.  Once 
the  program  has  been  listed  to  cassette,  you  simply 
replace  the  Atari  BASIC  Language  cartridge  with 
the  Editor/Assembler,  power  up  and  type  ENTER# 
C:  (Note  the  #,NOT".  [Far  disk:  ENTE'R#D:Name]). 
Once  the  cassette  stops,  type  LIST,  and  the  program 
is  LISTed  to  the  screen,  just  as  if  vou  were  still  in 
BASIC. 

Step  two  is  to  get  rid  of  all  the  REM  statements, 
since  we  are  concerned  with  saving  memorv.  Re- 
ferring to  Progiam  1,  the  first  I  1  REMs  aie  easy  to 
find.  To  get  rid  of  these,  we;  type  the  command: 
DELI ,11.  Now  do  a  LIST  and  you  will  find  that  the 
first  1 1  lines  have  vanished.  This  is  much  easier 
than  typing  1  1  separate  line  numbers  followed  by 
carriage  returns.  Assuming  this  were  a  nuich  longer 
program  (with  many  REM  statements  embedded 
throughout),  we  would  want  a  convenient  way  to 
list  all  the  lines  with  the  word  REM.  Simple.  Type: 
FINDIREMI,A.  The  computer  responds: 

16  REM  SOUND  VALUES 

23  REM  SOUND  SUBROUTINE 

Now  type:  DELI 6,  followed  hy  DEL23 ,  or  use 
the  BASIC  method  —  simply  type  the  line  number 
followed  by  a  RETURN.  The  list  will  show  the 
deletion  of  these  two  lines  as  well.  The  ",  A"  follow- 
ing the  FIND  command  is  a  qualifier  meaning  "all 
occurrences  of."  Thus  "FIND/REM/,A"  means: 
(Ind  alt  lines  which  contain  the  leiicrs  RI\M  and  list 
theni  to  the  screen.  It  does  nol  matter  where  in  the 
statement  the  string  is  to  be  foiuid.  If  the  program 
voti  are  editing  has  a  line  such  as: 

lOlO  PRINT  "THIS  IS  A  REMINDER": 
GOTO  3050 

the  FIND  command  will  find  the  REM  in 
"REMINDER"  and  list  that  line  as  well.  Examine 
the  results  of  the  FIND  listing  before  you  delete 
any  lines. 

Using  REPIace 

Like  the  FIND  command,  REP  has  an  "all  occur- 
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rences"  option.  RF,P  also  has  a  "query"  option 
which  allows  you  to  step  through  each  line  contain- 
ing the  string  to  be  replaced.  The  computer  will 
pause,  then  "ask"  you  whether  or  not  you  want  the 
RF.I'  coinntand  to  be  executed  on  tliat  line.  This 
option  is  ver)'  coit\cnient  when  you  ha\e  to  change, 
say,  a  variable  name  which  may  also  appear  in  a 
PRINT  statement. 

To  scan  thiough  the  program  for  all  of  the 
occurrences  of  TIMER,  and  to  optionally  replace 
them  with  the  shorter  variable  T,  t)pe:  REPI 
TIM  Earn  1,1000,(1  (TIic  *■  l ,  l  OOO"'  determines  the 
range  of  line  nimibers  for  which  the  command  is 
valid;  choosing  a  very  large  number  will  insure 
scanning  ol  the  entire  program.)  The  computer 
responds: 

13  FOR  TIMER=1  TO  100:NEXT  TIMER 
?■ 

To  exercise  the  REP  command  for  this  line,  type  Y 
followed  by  a  return.  The  computer  responds: 

13     FOR     T=l     TO     lOOsNEXT     TIMER 

The  first  occ  urrence  of  TIMER  in  line  13  has 
been  changed  lo  I".  The  computer  is  now  querying 
you  aboiu  the  second  occin-rence.  To  change  this 
one  and  all  of  the  following  occurrences,  just  type 
Y  after  every  prompt.  When  the  Editor  has  scanned 
throtigh  the  entire  program,  it  will  display  the 
EDIT  ])i()ni]>l,  meaning  ihe  lunction  is  complete. 
Use  the  same  procedme  to  change  WAIT  to  W 
and  LOOP  to  L.  Since  the  variables  T  and  D  are 
already  used,  we  will  change  TONE  to  A  and 
DURATION  to  X.  When  tin ough,  do  another  list 
to  the  screen  just  lo  make  sure  you  didn't  make  any 
mistakes. 

One  of  the  reasons  for  using  the  query  option 
*    is  that  the  Editor  signals  the  completion  of  a  com- 
mand witii  the  EDIT  prompt  whether  or  not  the 
function  wasacltiallv  performed.  In  the  above 
example,  had  >ou  tried  to  do  a  REPIT1MERITI,A, 
and  typed  TIMET  by  mistake,  the  Editor  would 
respond  with  its  tisual  prompt,  althotigh,  since 
there  is  no  TIMET  string  in  the  program,  nothing 
was  REPlaccfl.  If  there  z;v?v' another  variable  named 
TIMET —  you  get  the  ])iclure. 

Having  shortened  all  of  our  variable  names, 
we  are  ready  for  step  four:  renumbering  the  lines 
to  make  room  for  our  patches.  This  is  where  the 
hardcopy  of  tlie  original  progiam  comes  in  handy. 
If  you  have  one,  fine,  if  not,  vou  will  have  to  struggle 
along  with  screen  lists  (like  I  do).  The  RENumber 
command  will  effbrtlessh'  renumber  all  statement 
numbers,  but  ini fortunately  will  do  nothing  with 
all  your  (iOTOs  and  GOSUBs.  These  will  have  to 
be  handled  separately. 

First,  identify  where  all  of  your  GOTOs  and 


GOSUBs  are  GOing  to.  Make  a  note  of  the  target 
statements;  i.e.,  GOSUB  17  points  to  a  statement 
which  starts  "A  =  81",  which  follows  a  GOTO  state- 
ment. Your  "target  notes"  can  be  anything  which 
unitjuely  places  the  location  in  the  program  of  the 
targets;  there  can  be  no  confusion.  My  notes  looked 
like  this: 

17  A  =  81  (after  GOTO) 

24  T  =  2  (after  RET) 

32  FOR  T=  1  (after  RET) 

34  SO.O  (after  L=l) 

Having  fixed  the  relative  position  of  our  target 
lines,  we  can  execute  the  RENumber  option.  Type: 
REN100,10.  The  "100"  tells  die  Editor  what  the 
new  number  of  the  first  line  of  om-  program  will 
be;  the  "  1 0"  specifies  the  increment.  Now  we  can 
fix  our  GOTOs  and  GOSUBs.  To  do  this,  you  can 
either  do  a  screen  list  or  u.se  the  FIND  command. 
Referring  to  the  target  notes,  do  a  EINDlA  =  8}l,A, 
to  determine  old  line  number  I7's  new  nimibcr. 

Now  simplv  REPlace  all  CiO.xx  references  to 
line  1 7  with  GOxx  140.  {You  don't  need  to  worry 
about  the  leading  zeros  in  the  Editors  listing. 
basic;  will  ignore  tliem.)  Execute  the  following, 
responding  with  Y  to  all  of  the  queries: 

REP/GOSUB  17/GOSUB  140/1, 1000,Q 

(Don't  forget  the  space  after  the  GOxx!) 
REP/GOSUB  24/GOSUB  200/1, 1000,Q 
REP/GOTO  32/GOTO  280/1,1000,Q 
REP/THEN  34/THEN  300/1, 1000,Q 

Now  do  one  last  screen  list,  checking  it  caref lilly 
for  errors.  Your  new  program  should  look  like 
Program  2,  t^eady  for  your  additions  or  patches.  If 
there  are  no  errors,  type:  LIS'l  #C;:,  to  produce  a 
cassette  file,  which  yon  can  ENTER"(1:  using  the 
basic  cartridge.  Once  the  modified  program  is 
ENTERED  into  BASIC,  it  can  be  RUN.  CSAVEd 
and  treated  exactly  as  if  it  were  written  using  the 
BASIC  cartridge.  If  you  have  followed  this  proce- 
dure using  Program  1  and  have  RUN  both  versions, 
note  the  great  difference  that  shortening  the  vari- 
able names  causes  in  the  sound  routines. 


Program  1. 

1  REM  DEMONSTRATION  PROBRAM 

2  REM 

3  REM  HP: 

4  REM 

5  REM    GEtrrrBEBCTDHECr 

6  REM 

7  REM 

8  REM 

9  REM 

10  REM 

11  REM  DEEB 

12  BGSUB  17 

13  FOR  TIMER=1  TO  lOOsNEXT  TIMER 
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14 

OOSUB  17 

15 

GOTO  32 

16, 

REM  SOUND  VALUES 

17 

T0NE=81 I D=20: GOSUB  24 

18 

T0NE=64: D=20: GOSUB  24 

19 

T0NE=5O: D=20j GOSUB  24 

20 

T0NE=43; D=95: GOSUB  24 

21 

T0NE=50:D=20: GOSUB  24 

22 

RETURN 

23 

REM  SOUND  SUBROUTINE 

24 

TIMER=2 

25 

SOUND  0,TONE, 10, 15 

26 

SOUND  1 , TONE, 12,4 

27 

FOR  DURATI0N=1  TO  D:NEXT  DURATION 

28 

SOUND  O,0,0,O 

29 

SOUND  1,0,  0,0 

30 

FOR  WAIT=1  TO  lOiNEXT  WAIT 

31 

RETURN 

32 

FOR  TIMER=1  TO  50: NEXT 

TIMER 

33 

LOOP=l 

34 

SOUND  0, 162, 10, 8 

35 

SOUND  1 , 162, 2, 4 

36 

FOR  TIMER=1  TO  15:NEXT 

TIMER 

37 

SOUND  0, 128, lO, 8 

38 

SOUND  1 , 128, 2, 8 

39 

FOR  TIMER=1  TO  15:NEXT 

TIMER 

40 

LOOP=LOOP+l: IF  L00P<10 

THEN  34 

41 

END 

Program  2. 

lOO  GOSUB  140 

llO  FOR  T=l  TO  100:NEXT  T 

120  GOSUB  140 

130  GOTO  2BO 

140  A=81 : D=20: GOSUB  200 

150  A=64: D=20: GOSUB  200 

160  A=50s D=20;60SUB  200 

170  A=43: D=95: GOSUB  200 

180  A=50: D=20: GOSUB  200 

190  RETURN 

200  T=2 

210  SOUND  0,A,10,15 

220  SOUND  1, A, 12,4 

230  FOR  X=l  TO  DsNEXT  X 

240  SOUND  O,O,0,0 

250  SOUND  1,0, 0,0 

260  FOR  W=l  TO  lOsNEXT  » 

270  RETURN 

2SO  FOR  T=l  TO  50: NEXT  T 

290  L=l 

300  SOUND  0,162,10,8 

310  SOUND  1 , 162, 2,4 

320  FOR  T=l  TO  15:NEXT  T 

330  SOUND  0,128,10,8 

340  SOUND  1,128,2,8 

350  FOR  T=l  TO  15:NEXT  T 

360  L=L+1:IF  L<10  THEN  300 

370  END 
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This  program  can  be  used  to  ring  school  bells,  to  scare 
crows,  and  to  do  many  other  timing  tasks. 

Perform  A  Task 
At  Equally 
Spaced 
Intervals 

Marvin  L  De  Jong 

Department  of  Mathematics- Physics 

The  Schooi  of  the  Ozarks 

R.  Lookout  MO 


A  short  time  ago  we  required  an  obser\'ation  of  a 
certain  experiment  in  our  laboratory  to  be  made 
approximately  every  30  minutes  over  a  period  of  30 
hours.  Not  wishing  to  stay  up  night  and  day  for  that 
period  of  dme,  we  designed  a  timing  program  to  do 
the  observation  witli  the  aid  of  a  movie  camera.  The 
movie  camera  had  a  remote  switch,  so  all  we  had  to 
do  was  close  the  switch  for  a  period  of  three  seconds 
every  30  minutes,  over  a  time  interval  of  30  hours. 

Perhaps  you  will  encounter  a  similar  timing 
problem  sometime.  This  program  should  handle 
most  such  problems.  It  is  designed  to  perform  some 
task  at  equally  spaced  programmable  intervals 
ranging  from  0.0 1  s  to  99  days,  23  hours,  59  minutes, 
and  59.99  seconds.  The  task  is  performed  for  the 
first  lime  at  0.0  ]  s  after  the  program  is  initiated.  It 
is  then  performed  at  equally  spaced  intervals  until 
execution  is  terminated.  The  desired  lime  interval 
between  tasks  is  determined  bv  the  contents  of 
locations  $0000  (tenths  and  hundredths  of  seconds), 
$0001  (tens  and  units  of  seconds),  $0002  (minutes), 
$0003  (hom-s).  and  $0004  (days).  Tin-  appropriate 
f/('f/;wc// quantities  must  be  entered  into  these 
locations. 

Whatever  task  the  computer  is  to  perform  is 
accomplished  by  subroutine  TASK,  which  w'e  located 
at  $OF16.  We  include  our  subroutine  in  the  progi-am 
to  illustrate  the  use  of  the  T2  timer  on  the  6522  VIA. 
The  task  must  take  less  dme  than  the  interval  between 
tasks,  by  about  200  microseconds. 

Any  microcomputer  system  with  a  6522  Versadle 
Interface  Adapter  can  be  used  to  execute  the  pro- 
gram. The  program  itself  is  easily  relocated.  The 
comments  should  explain  most  of  the  details  re- 
garding its  operadon,  which  is  very  similar  to  a  clock 


routine.  It  is  important  to  note  that  the  TI  timer  is 
operating  in  its  free-running  mode  with  interrupts. 
In  order  for  the  program  to  work,  the  IRQ  interrupt 
vector  must  be  loaded  to  point  to  the  interrupt  routine 
at  $0F4D  in  Program  1 . 

Although  our  task  consisted  of  simply  switching 
a  device  on  for  a  few  seconds,  the  task  might  be 
more  complex,  such  as  performing  an  analog-to-di- 
gital conversion,  measuring  the  activity  ol  a  radioac- 
tive source,  making  a  temperature  or  voltage  mea- 
surement with  T/F  or  VVF  converter,  starting  the 
coffee  pot  in  the  morning,  firing  a  gun  to  .scare  the 
crows  from  the  corn,  or  running  the  school  buzzers 
or  bells  to  let  the  kids  out  of  class.  Let  your  imagination 
go  wild. 

Program  1:  A  program  to  perform  a  task  at  equally- 
spaced  programmable  intervals. 

$0000-$0004  =  TIMTBL;  live  locations  whose  contents 
determine  the  time  iiilerval  in  hundredth.s  o( 
seconds,  seconds,  minutes,  hours,  and  da\s. 

$0005-$0009  =  CNTTBL;   five  locations  used  lo  count 
until  fCNTTBL]  =  friMlBL]. 

$000A  =  FLAG;  a  location  that  h  decremented  to  zero 

when  [t:NTTBLJ  =  [  riM  TBL], 

IRQ  VECTOR  =  $0F4D 
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THREE 


FOUR 


ONWRD 


UPWRD 


TASK 


LDA 

#$01 

STA 

PBD 

STA 

PBDD 

LDA 

#540 

STA 

ACR 

LDA 

#$C0 

STA 

lER 

LDA 

#$0E 

STA 

TILL 

LDA 

#$27 

STA 

TILH 

CLI 

LDA 

#$01 

STA 

FLAG 

SED 

SEC 

LDX 

#$FB 

LDA 

TIMTBL,X 

STA 

CNTTBLfX 

I  NX 

BNE 

BACK 

LDA 

CHSEC 

BEQ 

ONE 

SBC 

#$01 

STA 

CHSEC 

BCS 

ONWRD 

LDA 

#99 

STA 

CHSEC 

LDA 

CSEC 

BEQ 

TWO 

SBC 

#$01 

STA 

CSEC 

BCS 

ONWARD 

LDA 

#59 

STA 

CSEC 

LDA 

CMIN 

BEQ 

THREE 

SBC 

#$01 

STA 

CMIN 

BCS 

ONWRD 

LDA 

#59 

STA 

CMIN 

LDA 

CHRS 

BEQ 

FOUR 

SBC 

#$01 

STA 

CHRS 

BCS 

ONWARD 

LDA 

#23 

STA 

CHRS 

LDA 

CDAYS 

SBC 

#501 

STA 

CDAYS 

LDA 

FLAG 

BNE 

ONWRD 

LDX 

#$FB 

LDA 

#$00 

STA 

CNTTBL,X 

INX 

BNE 

UPWRD 

JSR 

TASK 

DEC 

FLAG 

BNE 

ONWRD 

LDA 

#$3C 

STA 

COUNT 

Initialize  Port  B  for  the  task. 
Port  B,  pin  PB0  starts  at  logic  one. 
Data  Direction  Register  set  to 
make  PB0  an  output  pin. 

Put  Tl  in  free-running  mode. 
Enable  interrupts  by  setting 
lER,  bit  six. 

Set  up  Tl  timer  to  run  free  with 
a  period  of  ($270E  +  2)  Tq  =  0.01s. 

Start  timing. 

Clear  interrupt  flag  to  allow  interrupts. 

Set  FLAG  to  be  non-zero. 

All  arithmetic  functions  done  in 

decimal  mode. 

Start  by  setting  CNTTBL  =  TIMTBL. 


Now  make  CNTTBL  =  TIMTBL  -  0.01. 
Then  task  will  be  performed  for 
the  first  time  after  the  first 
time  out  of  the  Tl  timer 


Get  seconds  from  CNTTBL. 

If  it  is  not  zero,  subtract  one, 

Result  into  seconds  place. 

No  borrow,  so  get  out. 

If  it  is  zero,  borrow  one  from 

the  seconds  pice. 

Get  minutes. 

Is  it  zero? 

No.  Subtract  one  and  get  out. 


Yes.  There  was  a  borrow  from 

the  minutes  place. 

Get  hours. 

Is  it  zero,  then  borrow  from  days, 

Otherwise,  subtract  one. 


Finished  doing  [CNTTBL] = [TIMTBL] -0 .01s. 
Wait  in  this  loop  until  FLAG  is  zero. 

Clear  CNTTBL,  then  do  TASK. 


Perform  TASK. 

Set  FLAG  to  non-zero  number. 

Wait  for  the  next  interval  to  elapse. 

Count  $3C  =  60  intervals  of  .05s 

each. 
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0F1A 

CE 

00 

A0 

0F1D 

A9 

4F 

0F1F 

8D 

08 

A0 

0F22 

A9 

C3 

0F24 

8D 

09 

A0 

0F27 

AD 

0D 

A0 

0F2A 

29 

20 

0F2C 

F0 

F9 

0F2E 

C6 

30 

0F30 

D0 

EB 

0F32 

EE 

02 

A0 

0F35 

60 

HERE 


WAIT 


DEC 

PBD 

LDA 

#$4F 

STA 

T2LL 

LDA 

#$C3 

STA 

T2CH 

LDA 

IFR 

AND 

#$20 

BEQ 

WAIT 

DEC 

COUNT 

BNE 

HERE 

INC 

PBD 

RTS 

PB0  to  logic  zero  to  start  device. 
Load  T2  for  0.05s. 

$C34F  +  1  =  50000 

Read  interrupt  flag  register 
to  see  if  T2  has  timed  out. 


PB0  to  logic  one  to  turn  device 
off. 


0F4D 

48 

INTERRUPT  PHA 

0F4E 

8A 

TXA 

0F4F 

48 

PHA 

0F50 

AD 

04  A0 

LDA 

TICL 

0F53 

A9 

05 

LDA 

#$05 

0F55 

85 

0A 

STA 

FLAG 

0F57 

F8 

SED 

0F58 

38 

SEC 

0F59 

A2 

FE 

LDX 

#$FE 

0F5B 

B5 

07 

ADDl       LDA 

CNTTBL , X 

0F5D 

69 

00 

ADC 

#$00 

0P5P 

95 

07 

STA 

CNTTBL, X 

0F61 

E8 

INX 

0F62 

D0 

F7 

BNE 

ADDl 

0F64 

C9 

60 

CMP 

#$60 

0F66 

D0 

26 

BNE 

OUT 

0F68 

A9 

00 

LDA 

#$00 

0F6A 

85 

06 

STA 

SEC 

0F6C 

A5 

07 

LDA 

MIN 

0F6E 

69 

00 

ADC 

#$00 

0F70 

85 

07 

STA 

MIN 

0F72 

C9 

60 

CMP 

#$60 

0F74 

D0 

18 

BNE 

OUT 

0F76 

A9 

00 

LDA 

#$00 

0F78 

85 

07 

STA 

MIN 

0F7A 

A5 

08 

LDA 

HRS 

0F7C 

69 

00 

ADC 

#$00 

0F7E 

85 

08 

STA 

HRS 

0F80 

C9 

24 

CMP 

#$24 

0F82 

D0 

0A 

BNE 

OUT 

0P84 

A9 

00 

LDA 

#$00 

0F86 

85 

08 

STA 

HRS 

0F88 

A5 

09 

LDA 

DAYS 

0F8A 

69 

00 

ADC 

#$00 

0F8C 

85 

09 

STA 

DAYS 

0F8E 

A2 

FB 

OUT        LDX 

#$FB 

0F90 

38 

SEC 

0F91 

B5 

05 

HERE       LDA 

TIHTBL,X 

0F93 

F5 

0A 

SBC 

CNTTBL, X 

0F95 

D0 

02 

BNE 

THERE 

0F97 

C6 

0A 

DEC 

FLAG 

0F99 

E8 

THERE      INX 

0F9A 

D0 

F5 

BNE 

HERE 

0F9C 

D8 

CLD 

0F9D 

68 

PLA 

0F9E 

AA 

TAX 

0F9F 

68 

PLA 

0FA0 

40 

RTI 

Save  accumulator. 
Save  X. 

Clear  Tl  interrupt  flag,  IFR6. 
Set  FLAG  to  $05. 

Set  decimal  mode  for  subsequent 
BCD  arithmetic.  Set  carry  to 
add  one  to  the  least  significant 
location  of  the  CNTTBL. 
Add  carry. 

The  two  lowest  locations  of  CNTTBL 

have  now  been  incremented  by  0.01s. 

Have  seconds  reached  60  yet? 

No.  Branch  to  see  if  CNTTBL=TIMTBL. 

Yes.  Clear  seconds  counter  and 

increment  minutes  counter. 

Carry  is  set  from  CMP  instruction, 

so  minutes  are  incremented  with  ADC. 

Have  minutes  reached  60  yet? 
No.  Branch  to  see  if  CNTTBL=TIMTBL. 
Yes.  Clear  minutes  counter  and 
increment  hours  counter. 


Have  hours  reached  24  yet? 

No.  Branch  to  see  if  CNTTBL=TIMTBL. 

Yes.  Clear  hours  counter. 

Increment  days  counter  using 
set  carry  flag. 

Subtract  the  five  bytes  of  CNTTBL 

from  the  five  bytes  of  TIHTBL. 

Get  a  byte  from  TIMTBL. 

Subtract  a  byte  from  CNTTBL 

If  result  is  not  zero,  leave  FLAG  alone. 

Otherwise  decrement  FLAG. 

Repeat  for  the  remaining  bytes  of 

TIMTBL  and  CNTTBL.  If  all  five  bytes 

are  equal,  FLAG  contains  zero  to 

flag  main  program  to  do  task. 

Restore  registers. 

Return. 
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These  screens  enter  the  FORTH  machine  and  bring  back 
tit'o  lists:  what  ivords  are  and  are  not  beins;  used  in  a 
l>arl)cidar  program .  These  lists  can  be  used  to  streamline 
ail  applicatuin  by  removing  ( melacotnp/ling)  all  unrefer- 
enced ivords.  Or  you  could  anal\ze  <i  program  to  discover 
areas  where  large  numbers  of  words  were  being  called 
and  then  speed  things  up  b\  replacing  those  sections  witJi 
inach  ine  la  nguage. 


The  FORTH  Page 


REFS 


Richard  Mansfield  and  Lou  Cargile 


The  question  seems  simple  at  first.  VVliat  words  are 
not  used  in  a  FORTH  pro<>iainr  Say  youve  writtcu 
a  simple  game  aud  you  decide  to  find  out  wliat 
words  in  the  dictionarv  are  not  ncccssarv  to  run 
lliis  game.  Since  (liese  words  are  never  reiereiued 
in  this  game,  they  could  be  lell  out  of  this  FORIH 
application  cntireh  .  (See  "Headless  Metacoiripila- 
tion,"  COMPUTE!,  July  1 9cSL>.  p.  1 74.)  Uniortunaleh  . 
you  can't  just  look  at  the  screen  which  holds  the 
game  and  then  make  a  list  of  all  the  words  on  it. 

The  words  on  the  game  screen  are  the  highest 
level  defmitions.  Within  each  of  these  definitions  is 
a  group  of  other  words,  and  within  those  words  are 
vet  otliers  below.  Imagine  tiiai  vou  deilned  : 
SCOREFORMAT  ."  SCORE  IS    "  :  M  first  glance, 
it  tnight  seem  that  you  could  eliminate  mcjst 
FORTH  words  since  this  definition  uses  onlv  tlie 
word  ."  and  that's  all.  Rut  what  words  are  necessar\ 
to  support  ."  itself? 

FOR'I" H  has  hidden  levels,  words  within  words, 
tadiating below  what  you  can  see.  The  simple  ." 
uses  many  other  words.  It  uses  EXPECT,  for  one. 
What's  more,  EXPECT  itsell  uses  several  words. 
Within  EXPECT  is  +ORICIN.  .\nd  +ORIGIN 
uses  +  which  is  finally  an  end  point.  We  can  come 
to  a  lull  Slop  with  +  ,  a  code  definition,  complete 
within  itself,  referencing  nothing.  Higher  level 
words.  Iiowever.  all  dejK'iid  tijjon  a  hidden  su]>port 
network.  \V'hat's  \  isible  re\eals  only  a  fraction  of 
the  words  actually  being  used.  Beneath,  like  a 
desert  plant,  there  is  a  root  svslem  manv  times  the 
size  of  what  appears  on  the  sinface. 


List  Management 

T!ie  tiniction  of  the  REFS  screens  is  to  analyze  a 
particular  FORTH  program  and  report  back  to 
you  with  a  list  of  words  representing  that  hidden 
root  s\slem.  .\nv  word  which  is  referenced  within 
an  a]5plication  is  added  to  the  list.  When  you  load 
tlie  REFS  screens,  a  buffer  area  is  created 
(REF.LfSl)  with  room  for  ,512  CF.As.   [his  buITcr 
is  cleared  out  whenever  vou  execute  XREF.  I'o 
accumulate  a  list  of  references  you  execute  +  REFS. 
.Acciunulation  continues  dining  whatever  FORIH 
operations  take  place  up  to  and  including  the 
execution  of -REFS. 

-Accumulation  occurs  in  theoitler  in  wliich 
each  word  was  first  referenced.  Fhe  list  will  not 
duplicate  references:  a  word  goes  oiiUj  the  list  only 
the  first  time  it  is  called. 

Aflei-  the  accumulation  is  slopped  with  -REFS, 
you  can  see  the  list  of  words  by  executing  the  word 
REFS.  IVrha]is  e([iiallv  useful  is  ilie  list  of  words 
which  were  not  needed  and  never  made  the  REFS 
list.  NON REFS  will  list  out  the  words  which  are 
umiecessarv  for  vour  application,  bcgiiming  with 
I  he-  io])  ol  the  context  vocabularv.  Fliesc  words 
would  lie  candidates  for  omission  in  a  compacted. 
headless,  dedicated  FORTH  program. 

Thev  would  onlv  be  candidates,  thougli.  The 
words  \ARIABLE.  CONSTANT,  :,  etc.,  will  always 
ap[)ear  in  (he  NOXREFS  list,  but  tlu'v  must  be 
included  so  thal'lhe  address  of  metat  ompiler 
utilities  DOCOEON  (or  DOVARIABLE  or 
r)OCONSE.\.X'f.  etc.)  will  be  that  of  the  compact  ed 
FOR  I  I  i.  not  the  host  FORIH.  And  the  words 
intendetl  lo  be  executed  in  the  application  will  in 
general  be  on  this  list.  This  is  because  the  execution 
of  a  word  from  the  input  stream  does  not  of  itself 
put  the  word  on  the  RETS  list.  Only  when  ;i  wortl  is 
called  bv  another  executing  word  does  it  become  a 
part  ol  the  REFS  list.  For  example,  com|}iling 

:  TEST2  TESTl  ; 

w(nil(l  not  put  either TEST2  orTESFl  on  the 
REFS  list.  Executing  TEST2.  however,  would  put 
TESFl  on  the  REFS  li.st. 

Other  Uses 

'fhe  listing  of  NONREFS  is  somewhat  slowed 
l:iecause  each  word  [jrinted  has  to  first  be  compared 
with  the  entire  REFS  list.  If  the  list  were  maintained 
in  sorted  order,  this  listing  could  l)e  inade  faster. 
In  any  case,  it  is  worthwhile  having  the  REFS  listed 
out  in  the  order  in  which  the  words  were  first 
interpreted. 

fhe  apjjroat  h  used  in  these  screens  intercepts 
the  action  of  the  inner  interpreter.  It  is  possible  to 
create  a  debugging  "trace"  routine  in  a  similar  wav 
and  watch  FOR'fH  at  work  during  execution. 
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Program  1.  REFS  Screens 


SCR  #  244 

0  (  REFS  — 1  )   FORTH  DEFINITIONS  HEX 

1  0  VARIABLE  REF.LIST  3FE  ALLOT  (  SPACE  FOR  512  WORD  CFA'S) 

2  '  REF.LIST  400  FF  FILL  (  INITIALIZE  REF.LIST  ARRAY  ) 

3  CODE  STORE. REF   (  CODE  TO  BE  PATCHED  TO  INNER  INTERPRETER  ) 

4  T  REF.LIST  2  -  100  /MOD 

5  #  LDA,  N  1+  STA,  #  LDA,  N  STA, 

6  0  #  LDY, 

7  BEGIN,  INY,  INY,  0=   IF,  N  1+  INC,  THEN, 

8  N  }Y   LDA,  W  CMP, 

9  0=  IF,  INY,  N  )Y  LDA,  W  1+  CMP, 

10  0=  IF,  FF  #  LDA,  THEN,  DEY , 

11  THEN,   FF  #  CMP, 

12  0=  END,  N  )Y  LDA,  FF  #  CMP, 

13  0=  IF,  W  LDA,  N  )Y  STA,  W  1+  LDA,  INY,  N  )Y  STA,  THEN, 

14  0  #  LDY, 

15  CLC,  IP  LDA,  (  OVERWRITTEN  INTERPRETER  CODE  )  RTS,  — > 

SCR  #  245 

0  (  REFS  — 2  ) 

1  :  REFS  80  OUT  !  (  PRINT  A  LIST  OF  REFERENCED  WORDS  ) 

2  CR  REF.LIST  BEGIN  OUT  @  C/L  >  IF  CR  0  OUT  1  ENDIF 

3  DUP  §  FFFF  =  0= 

4  WHILE  DUP  @  2  +  NFA  ID.  SPACE  2  +  REPEAT 

5  DROP  CR  ; 

6  :  NONREFS   (  PRINT  A  LIST  OF  NON-REFERENCED  WORDS  ) 

7  80  OUT  !  CONTEXT  (§  @  >R 

8  BEGIN   OUT  @  C/L  >  IF  CR  0  OUT  !  EMDIF 

9  REF.LIST  BEGIN  DUP  @  FFFF  =  OVER  @  R  PFA  CFA  =  OR  0= 

10  WHILE  2  +  REPEAT 

11  @  FFFF  = 

12  IF  R  ID.  SPACE  SPACE  ENDIF 

13  R>  PFA  LFA  @  DUP  >R  0=  7TERMINAL  OR 

14  UNTIL  R>  DROP  ;   — > 
15 

SCR  #  246 

0  (  REFS  — 3  ) 

1  CODE  +REFS   (  PATCH  STORE. REF  CODE  TO  INNER  INTERPRETER  ) 

2  20  #  LDA,  NEXT  0B  +  STA, 

3  'T  STORE. REF  100  /MOD  #  LDA,  NEXT  0D  +  STA, 

4  #  LDA,  NEXT  0C  +  STA, 

5  NEXT  JMP, 

6  CODE  -REFS   (  RESTORE  INNER  INTERPRETER  ) 

7  18  #  LDA,  NEXT  08  +  STA, 

8  A5  #  LDA,  NEXT  0C  +  STA, 

9  06  #  LDA,  NEXT  0D  +  STA, 

10  NEXT  JMP, 

11  :  XREFS     (  EMPTY  REFERENCE  BUFFER  ) 

12  ASSEMBLER  NEXT  0B  +  C@  18  = 

13  IF  REF.LIST  400  FF  FILL 

14  ELSE  ."    CANT — IN  +REFS  MODE"  ENDIF  ; 

15  FORTH  DECIMAL   ;S 
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REFS  could  also  be  usctl  to  h<.'l[)  [jiiipoiiu 
areas  which  are  retarding  a  FORTH  application. 
You  could  insert  the  sequence  XREFS  +  REFS  at 
some  kev  poiiil  in  a  colon  definition  (|x'rliaps  jusl 
heiore  a  kjop  tliai  appears  to  be  operating  slowlv) 
and  further  in  the  definition  place  the  word  -REFS 
(perhaps  at  the  completion  of  the  loop).  The  REFS 
list  would  then  contain  ihe  candidates  which  could 
be  coded  in  machine  language  to  speed  up  the  loop. 

'Frv  executing  the  roilowing: 

XREFS  +  REFS  -REFS  REFS 

and  see  how  little  it  takes  for  FORTH  just  to  keep 
bod)"  and  soul  together. 

'Ehe  FORTH  I  ntercsl  (iron  p  (").")( )2  Fig-FORI  1 1 

REFS  Functions 


iiuier  iiuerpreter  (its  address  is  given  by  die  As- 
sembler constant  NEXl)  is  shown  disassembled  in 
I'rogram  2.  In  this  particular  implementation  of 
I'ORIH.  XEX'f  is,S0(ir2and  (he  code  thai  is 
overwritten  by  a  jSR  is  at  .'!>()()  ID-.'^OlilF.  The  three 
bytes  overwritten  form  the  last  three  bytes  of  the 
patch  jumped  to  (line  15,  Screen  244).  'Eo  use 
REFS  on  other  FQR'FH  implementations,  changes 
would  be  made  here  and  in  lines  two  through  four 
and  lines  seven  through  nine  of  Screen  246, 

Program  2.  6502  Inner  Interpreter 


+REFS 

begin  adding  to  accumu- 

lated list  of 

referenced  words. 

-REFS 

stop  adding  to  the  list. 

XREFS 

clear  out  the  list. 

REFS 

print  the  list. 

NONREFS 

print  all  other  words  in 

the  dictionary. 

0642 
0644 
0646 
0648 
0649 
064B 
064D 
064E 
0650 
0652 
0654 
0656 
0658 


A0 
Bl 
85 
88 
Bl 
85 
18 
A5 
69 
85 
90 
E6 
4C 


01 
06 
02 

06 

01 

06 

02 
06 
02 
07 
00 


00 


LDY 
LDA 
STA 
DEY 
LDA 
STA 
CLC 
LDA 
ADC 
STA 
BCC 
INC 
JMP 


#$01 

(IP),Y 
W+1 

(IP),Y 

W 

IP 

#$02 

IP 

$0658 

IP+1 

$0000 


CAPUTE!: 

Modifications  Or 
Corrections  To 
Previous  Articles 

PET  Compactor 

The  following  lines  were  inadvertently  left  out  of 
"Machine  Language  Comiiacior."  July  1982,  p.  159. 


0373 

89 

F0 

03 

4C 

F0 

07 

AD 

90 

037B 

08 

00 

06 

AD 

79 

0B 

4C 

EC 

0383 

07 

AD 

79 

0B 

4C 

F0 

07 

A9 

038B 

00 

80 

90 

0B 

AO 

82 

0B 

4C 

0393 

9F 

08 

00 

00 

00 

00 

00 

00 

0508 

52 

0C 

A9 

50 

9D 

51 

0C 

A9 

0608 

88 

0B 

C9 

16 

B0 

48 

AD 

87 

0708 

20 

63 

F5 

20 

F7 

09 

20 

CE 

0808 

20 

F0 

DB 

C9 

8F 

D0 

00 

20 

0908 

FF 

20 

CC 

FF 

EE 

7F 

0B 

4C 

0A08 

E8 

4C 

FE 

09 

CA 

8E 

30 

0A 

0B08 

00 

00 

00 

4F 

55 

54 

50 

55 

Gold  Miner  Gome,  Atari  Version 

(alst)  M'l'  noli'  in  box  below) 

Two  RESTORE  commands  shcjuld  be  changed  in 
tire  Atari  version  of  this  game  (see  ]j,  28,  COMPUTE!. 
Julv  H)82).  Change  line'84()  to  RESfORE  850 
and  I  he  RESEORE  in  line  II 30  should  read 
RESfORE  1  i'.tO, 


The  author  sent  in  the  following  modification  to 
Compactor  which  allows  a  B.\SIC  program  to  be 
reduced  even  (tnther  in  size  i^y  altering  the  way 
that  ON  GOTO  is  compacted.  To  add  this  patch, 

change  the  following  two  lines: 

0  7E9      4C    63    03 

089C      4C    8A    03 

and  atld  the.se  lines: 

0363  AD  79  0B  C9  91  D0  05  A9 

0368  01  80  90  0B  AD  79  0B  C9 


Oiu- July  issue  feattned  an  actioti  game  and 
a<compauying  article  eiuittcd  "(iold  Rush!" 
Ehis  game  should  not  be  conlirsed  with  an 
arcade-graphics  game  for  both  the  Apple 
and  Atari  of  the  same  name  prodnceci  and 
marketed  by  SentieiU  Software  of  Aspen. 
(Colorado.  No  comparison  or  confusion  was 
intended  regaiding  the  products  of  Sentient 
Software,  and  readers  should  lie  aware  that 
these  two  games  are  entire!)'  dilTerent  pro- 
ducts. In  any  future  u.sc  of  this  article  and 
action  game,  we  will  i  efer  to  il  as  "(iold 
Miner."  © 
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COMPUTEFs  Listing  Conventions 


Many  of  the  programs  which  are  listed  in  COMPUTE!  use 
special  keys  (cursor  control  keys,  color  keys,  etc.).  To  make  il 
easy  to  tell  extiflly  what  should  be  typed  in  when  copying  a 
program  into  the  computer,  we  have  established  the  following 
listing  conventions. 

For  The  Atari 

In  order  to  make  special  characters,  inverse  video,  and  cursor 
characters  easy  to  type  in,  COMPUTE!  magazine's  Atari 
listing  conventions  are  used  in  all  the  program  listings  in  this 
magazine- 
Please  refer  to  the  following  tables  and  explanations  if 
you  come  across  an  unusual  symbol  in  a  program  listing. 

Atari  Conventions 

Characters  in  inverse  video  will  appear  like:  DCEHiSEiiKSDEHtE 
Enter  these  characters  with  the  Atari  logo  key,  t A) . 

Hh*n    you   sw  Type  S»» 


<CLEflR> 

ESC 

SHIFT  < 

n 

Cl»«r  Screen 

tUP} 

ESC 

CTRL  - 

» 

Cur»pr  Up 

{DOWN} 

ESC 

CTRL  - 

*■ 

Cursor  Down 

tLtl-  \} 

ESC 

CTRL  + 

*■ 

Cursar  Ltft 

CRIQHTJ 

ESC 

CTRL  » 

* 

Cursor  Right 

{BACK  S> 

ESC 

DELETE 

< 

Backspace 

(oeueTEj 

EBC 

CTRL  DELETE 

U 

Dalata  character 

{INSERT) 

ESC 

CTRL  INSERT 

u 

Inmn-t  character 

{DEL  LlhCJ 

ESC 

SHIFT  DELETE 

D 

D*lct»  line 

{INS  LINE} 

ESC 

SHIFT  INSERT 

□ 

Inmvrt  line 

{TfiB> 

esc 

TAB 

t 

TAB  key 

ICLn    TflBJ 

ESC 

CTRL  TAB 

a 

Clear  tab 

{SET  TftB> 

ESC 

SHIFT  TAB 

a 

Set  tab  stop 

{BELL> 

ESC 

CTRL  Z 

ra 

Ring  buzzer 

CESO 

EBC 

ESC 

% 

ESCape  key 

(Iraphics  characters,  such  as  CTRL-T,  the  ball  character  •  will 
appear  as  the  "normal"  letter  enclosed  in  braces,  e.g.  I'V) . 

A  series  of  identical  control  characters,  such  as  10 
spaces,  three  cursor-lefts,  or  20  CTRL-R's,  will  appear  as  f  10 
SPACES!,  13  LEFT),  (20  Ri ,  etc.  If  the  character  in  braces  is 
in  inverse  video,  that  character  or  characters  should  be  entered 
with  the  Atari  logo  key.  For  example,  I  ii )  means  to  enter  a 
reverse-field  heart  with  C  TRL-comma,  torn)  means  to  enter 
five  inverse-video  C TRL-U's, 

For  PET/CBM/VIC 

Generally,  any  PE  17C;BM/VIC'.  program  listings  will  contain 
bracketed  words  which  spell  out  any  special  characters: 
( DOWN)  would  mean  to  press  the  cursor-down  key; 
{SDOWNj  would  mean  to  press  the  cursor-down  key  three 
times. 

To  indicate  that  a  key  should  be  shifted  (hold  down  the 
SHIFT  key  while  pressing  the  other  key),  the  key  would  be 
underlined  in  our  listing.  For  example,  S  would  mean  to  ivpe 
the  S  kev  while  holding  the  sliiit  key.   This  woukl  result  in  (he 
"heart"  graphics  symbol  appearing  on  vour  screen. 

Sometimes  in  a  program  listing,  especially  within  quoted 
text  when  a  line  runs  over  into  the  next  line,  it  is  difficult  to 
tell  where  the  fust  line  ends.  How  manv  times  should  you  type 
the  SPACE  bar?  In  our  convention,  when  a  line  breaks  in  this 
way,  the  -  symbol  shows  exactly  where  il  broke.  For  example: 

100    PRINT    "TO    START    THE   GAME       " 

YOU    MAY    HIT    AHY    OF    THE    KEYS 

ON    YOUR    KEYBOARD." 
shows  that  the  program's  author  intended  for  vou  to  type  two 
spaces  after  the  word  GAME. 

For  Ttie  Apple 

Programs  listed  as  "Microsoft"  are  written  ibr  the  PE T/CBM, 


Apple.  OSI.  etc.  Although  the  programs  are  general  in  nature, 
you  may  need  to  make  a  few  changes  for  them  to  run  correctly 
on  your  Apple.  Microsoft  BASIC  programs  written  for  the 
PET/CBM  sometimes  contain  special  cursor  control  characters. 
The  following  table  shows  equivalent  Apple  words.  Notice 
that  these  Apple  commands  are  outside  quotations  (and  even 
separate  from  a  PR!  NT  statement).  PRlNT"[RVS]YOU 
WON"  becomes  INVERSE:  PRINT"YOL'  WON":NORMAL 

[C;LEAR[   (Clear  Screen)  HOME 

[DOWN]  (Cursor  down) 
Apple  II  H-:  Call -922 
POKE  37.PEEK(37)  +  (PEEK{37)<23) 

[UP]  (Cursor  up) 

POKE  37,PEEK(:<7)-(PEEK(37)>())) 

[LEFT]  (Cursor  left)  PRINT  CHR${8)-, 

[RIGHT]   (Cursor  right) 
PRINT  CHR$(21) 

[RVS]  (Inverse  video  on.  Turns  off  automatically  after  a 
carriage  return.  To  be  safe,  turn  off  inver.se  video  after 
the  print  statement  with  NORM.'\L  unless  the  PRINT 
statement  ends  with  a  semicolon.) 

INVERSE 
[OFF]  (Inverse  video  ofl")  NORMAL 

Shifted  characters  can  represent  cither  graphics  characters 
or  uppercase  letters.  If  within  text,  just  use  the  non-shifted 
character,  otherwise  substitute  a  space.  Some  "generalized" 
programs  contain  a  POKE  such  as  POKE  59468,14.  Omit 
these  from  the  program  when  typing  it  in.  One  final  note:  you 
will  probably  want  to  insert  a  question  mark  or  colon  within  an 
INPUT  prompt.  PET/C;iJM  and  many  other  BASK^s  automat- 
icallv  print  a  question  mark: 

INPUT  "WHAT  IS  YOUR  NAME";N$ 

becomes 
INPUT  "WHAT  IS  YOUR  NAME?";N$ 


All  Commodore  Mactiines 

Clear  Screen    {CLEAR} 
HomeCursor{HOHE) 
Cursor  Up       {UPi 
Cursor  Down  {DOWN} 
Cursor  Right  {RIGHT} 

VIC  Conventions 

Set  Color  To  Black  { 6  LK ) 
Set  Color  To  White  {WHT} 
Set  Color  To  Red  {RED} 
Set  Color  To  Cyan  {CYN} 
Set  Color  To  Purple  {  PUR) 
Set  Color  To  Green  {GRN) 
Set  Color  To  Blue  { B  LU ) 
Set  Color  To  Yellow  { Y  E  L } 
Function  One  {Fl} 

8032/Fat  40  Conventions 


Set  Window  Top  {SET 
Set  Window  Bottom  {  SET 
Scroll  Up  { SCR 

Scroll  Down  {  SCR 

Insert  Line 
Delete  Line 


TOP  J 
BOT} 
UP) 
DOWN} 
{ INST    LINE) 
{DEL    LINE) 


Cursor  Left  {LEFT) 

Insert  Character    {  INST} 
Delete  Character    {DEL} 
Reverse  Field  On  {  RVS} 
Reverse  Field  Off  (OFF} 


Function  Two  I  F2  } 

Function  Three  {  F  3  } 

Function  Four  {  F  4  } 

Function  Five  {  F  5 1 

Function  Six  {  F6 } 

Function  Seven  (  F7 } 

Function  Eight  {  FS  } 
Any  Non-implemented 

Function  {NIM) 


Erase  To  Beginning{  ERASE    BEG} 
Erase  To  End  {ERASE    END) 

Toggle  Tab  {TGL   TAB) 

Tab  {  TAB ) 

Escape  Key  (ESC) 


Turn  To  The  Future 
With  COMPUTE!  Publications 


The  Beginner's 
Guide  To  Buying 
A  Personal 
Computer 

A  Novice's  handbook  of 

useful,  helpful  informo- 

fion  designed  to  teach 

you  the  basics  of 

evaluating  and  selecting  a 

personal  computer.  Written 

in  plain  English  for  the 

interested  beginner.  Connplete 

with  personal  computer  specifica 

tion  charts  and  buyer's  guide, 

Applicable  to  home,  educational, 

and  small  business  buyers. 

ISBN  0-942386-03-5.  Paperback.  $3.95 

COMPUTEi's  First  Boole  Of  Atari 

192  pages  of  useful,  tnfornnative  applications  and 
programs  from  COMPUTE!  Magazine  issues  now  out  of 
print  Includes  previously  unpublished  information 
including  Memop/  Map.  Contents  include  such  articles 
and  programs  as  "Adding  A  Voice  Track  to  Atari 
Programs,"  "Designing  Your  Own  Atari  Graphics  Modes," 
and  "Inside  Atari  BASIC."  Spiral  bound  for  ease  of  access 
to  listings.  For  beginner  level  to  advanced  Atari  users, 
ISBN  0-942386-GO-O.  Paperback.  312.95, 


Inside  Atari  DOS 

From  the  authors  of  the 
Atari  Disk  Operating 
System,  an  exciting  step- 
by-step  guide  to  the 
DOS  software.  Complete 
with  listings  of  com- 
mented source  code  and 
detailed  explanations  of 
each  module  of  code. 
Author;  Bill  Wilkinson,  Opti- 
mized Systems  Software,  Inc. 
Spiral  bound  for  ease  of  access 
to  listings.  For  intermediate  to 
advanced  Atari  users.  ISBN 
0-942386-02-7,  Paperback.  $19.95. 

COMPUTERS 
Second  Book  Of  Atari 

With  over  200  pages  of  unpublished  Atari  information 

specially  selected  by  the  editors  of  COMPUTE!  Magazine, 

this  new  release  is  an  excellent  resource  for  Atari  owners 

and  users,  Spiral  bound.  ISBN  0-942386-06-X 

Paperback.  $12.95. 

COMPUTE!  Books  invites  dealer  inquiries.  Call  the  Toll 
Free  Number  below  for  Dealer  Information. 

ATW?1  IS  o  regislered  trodemork  o(  Atcri.  Inc. 
PET  ond  CBM  ore  trodemajlts  of  Commodore  Business  Machines.  Inc 


To  Order  COMPUTE!  Books 

Send  coupon  fo 
COMPUTE!  Books.  P.O.  Box  5406.  Gr«ensboro,  NC  27403  USA 

For  fastest  service,  in  ttie  US  call 

Toil  Free  800-334-0868 

In  NC  coll  919-275-9809. 

All  orders  must  be  prepaid  (money  order,  check  or  charge).  All  povments 
must  be  In  US  funds.  (Outside  Itie  US  add  54.00  shipping  and  handling  for 
oir  mail.  S2.00  for  surface  moll.)  NC  fesidents  add  4%  sales  tax. 

□  Payment  Ervclosed 

Please  charge  my    nviSA    nMasterCofd    Q  Arnencan  Express 

Account  No Expires  — . — J 


Rease  send  me: 

Qtian. 

B«glnrwr's  Guide 
First  Book  ol  Atari 

Price 

S  3.9Sea. 
12.95  eo. 
19.95  eo. 
12.9Seo. 

Sh 

+ 

+ 
+ 
+ 

pping/HandlIng 

Sl.OOen, 

•^nnswi 

Inside  Atari  DOS 

9.nnfio 

900  an 

Name 

TOtO) 

Address 

City 

Stole 

Zip 

Countfy 

Allow  d'6  weeta  for  deHrvery.  Fof^gn  surface  deliveiy  atlow  2-3  months. 
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COMPUTE!  Back  Issues 


Here  are  some  of  the  applications,  tutorials, 
and  games  from  available  back  issues  of 
COMPUTE!.  Each  issue  contains  much, 
much  more  than  there's  space  here  to  hst, 
but  here  arc  some  highUghts; 


January   1 98 1 ;  Load  PET  Programs  Into 

The  Apple  II,  Player-Missile  Graphics  for 
Atari,  The  Atari  DOS,  The  Kernel  of  the 
OS!  Operating  System,  Fixing  LOADing 
Problems  on  the  PET,  Spooling  with  the 
PET  Disk,  Expanding  KIM. 

February  1 98 1 :  Simulating  PRINT  USING , 
Using  the  Atari  as  a  Terminal  for  Telecom- 
munications, Attach  a  Ptinter  to  the  Atari, 
Double  Density  Graphing  on  CIP,  Commo- 
dore Disk  Systems,  PET  Crash  Prevention, 
A  25(£  Apple  II  Clock. 

May   198 1 :  Named  GOSUB/GOTO  in 
Applesoft,  Generating  Lower  Case  Text  on 
Apple  II,  Copy  Atari  Screens  to  the  Printet, 
Disk  Directory  Printer  for  Atari,  Realtime 
Clock  on  Atari,  PET  BASIC  Delete  Utility, 
PET  Calculated  Bar  Graphs,  Running  40 
Column  Programs  on  a  CBM  8032. 

June   198 1 :  Computer  Using  Educators 
(CUE)  on  Software  Pricing,  Apple  11  Hires 
Character  Generator,  Ever-  expanding 
Apple  Power,  Color  Burst  for  Atari,  Mixing 
Atari  Graphics  Modes  0  and  8,  Relocating 
PET  BASIC  Programs,  An  Assembler  In 
BASIC  for  PET,  QuadraPET;  Multitasking? 

July   1981:  Home  Heating  and  Cooling, 

Animating  Integer  BASIC  Lores  Graphics, 
The  Apple  Hires  Shape  Writer,  Adding  a 
Voice  Track  to  Atari  Programs,  Machine 
Language  Atari  Joystick  Driver,  Four  Screen 
Utilities  for  the  PET,  Saving  Machine 
Language  Programs  on  PET  Tape  Headers, 
Commodore  ROM  Systems,  The  Voracious 
Butterfly  on  OSI. 

August   1981:  Minimize  Code  and  Maximize 
Speed,  Apple  Disk  Motor  Control,  A 
Cassette  Tape  Monitor  tor  the  Apple,  Easy 
Reading  of  the  Atari  Joystick,  Blockade 
Game  for  the  Atari,  Atari  Sound  Utility, 
The  CBM  "Fat  40,"  Keyword  for  PET,  CBM/ 
PET  Loading,  Chaining,  and  Overlaying. 

October   1981 :  Automatic  DATA  State- 
ments for  CBM  and  Atari,  VIC  News, 


Undeletable  Lines  on  Apple,  PET,  VIC, 
Budgeting  on  the  Apple,  Switching  Cleanly 
from  Text  to  Graphics  on  Apple,  Atari 
Cassette  B<K>t-tapes,  Atari  Variable  Name 
Utility,  Atari  Program  Library,  Train  your 
PET  to  Run  ViC  Programs,  Interface  a  BSR 
Remote  Control  System  to  PET,  A  General 
Purpose  BCD  to  Binary  Routine,  Converting 
to  Fat-40  PET. 

November   1981:  SuperPet;  A  Preview, 
Japanese  Micros:  A  First  Look,  Intnxiuction 
to  Binary  Numbers,  An  Apple  Primer,  Page 
Flipper  for  Apple,  An  Atari  Database 
System,  A  Program  for  Writing  Programs  on 
the  Atari,  Atari  Textplot,  OSI  Relocation, 
The  PET  Speaks,  Inversion  Partitioning,  A 
Personal  News  Service  on  PET,  Bits,  Bytes, 
and  Basic  Boole. 

December   1981:  Saving  Fuel  S$  (Multiple 
Computers;  versions  for  Apple,  PET,  and 
Atari),  Unscramble  Game  (multiple 
computers).  Maze  Generator  (multiple 
computers).  Animating  Applesoft  Graphics, 
A  Simple  Printer  Interface  for  the  Apple  II, 
A  Simple  Atari  Wordprocessor,  Adding 
High  Speed  Vertical  Positioning  to  Atari  P/ 
M  Graphics,  OSI  Supercursor,  A  Look  At 
SuperPET,  Supermon  for  PET/CBM,  PET 
Mine  Maie  Game. 

January'   1982:  Invest  (multiple  computers), 
Developing  a  Business  Algorithm  (multiple 
computers),  Apple  Addresses,  Lowercase 
with  Unmodified  Apple,  Cryptogram  Game 
for  Atari,  Superfont;  Design  Special 
Character  Sets  on  Atari,  PET  Repairs  for 
the  Amateur,  Micromon  for  PET,  Self- 
modifying Programs  in  PET  BASIC,  Tiny- 
mon:  a  VIC  Monitor,  Vic  Color  Tips,  VIC 
Memory  Map,  ZAP:  A  VIC  Game. 

February    1982:  Insurance  Inventory 
(multiple  computers).  Musical  Transposition 
(multiple  computers).  Multitasking 
Emulator  {multiple  computers),  Dl.sasscmble 
Apple  Programs  from  BASIC,  Plotting 
Polar  Graphs  on  Apple,  Atari  P/M  Graphics 
Made  Eiisy,  Atari  PILOT.  Put  A  Rainbow 
in  your  Atari,  Marquee  for  PET,  PET  Disk 
Disassembler,  VIC  Paddles  and  Keyboard, 
VIC  Timekeeping. 

March   1982;  Word  Hunt  Game  (multiple 
computers),  Infinite  Precision  Multiply 
(multiple  computers),  Atari  Concentration 


Game,  VIC  Starfight  Game,  CBM  BASIC 

4.0  To  Upgrade  Conversion  Kit,  Apple 
Addresses,  VIC  Maps,  EPROM  Reliability, 
Atari  Ghost  Programming,  Atari  Machine 
Language  Sort,  Random  Music  Composition 
on  PET,  Comment  Your  Apple  II  Catalog. 

April   1982:  Track  Down  Those  Memory 
Bugs  (multiple  computers),  Shooting  Stars 
Game  (multiple  computers).  Intelligent 
Input  Subroutines  (multiple  computers), 
Ultracube  for  Atari,  Customizing  Apple's 
Copy  Program,  Using  PET/CBM  In  The 
High  School  Physics  Lab,  Grading  Exams 
on  a  Microcomputer  (multiple  computers). 
Atari  Mailing  List,  Renumber  VIC  Programs 
The  Easy  Way,  Browsing  the  VIC  Chip, 
Disk  Checkout  for  PET/CBM. 

May   1982:  VIC  Meteor  Maze  Game. 
.Atari  Disk  Drive  Speed  Check,  Modifying 
.Apples  Floating  Point  BASIC,  Fa.si  Sort 
For  PH  r/CBM,  Kxlra  Atari  Colors 
rlitoiigli  .-Xtlii'attint,'.  Life  Insurance 
Estirnatiii  (inulliple  coiiipiuers),  PF.T 
Screen  Input.  Gelling  The  Musi  Out  Oi 
VIC"s  .')000  Bytes. 

Home  and  Educational  COMPUTING! 

(Fall  1981  andSiiinnier  hWI  -coiinl  a.s 
one  hack  i.s.siie):  F'x])loi  ing  The  Rainhow 
Machine.  \'IC;  .-Vs  Super  Calculalor, 
Custom  Characlcrs.  Alternate  Screens, 
.Automatic  Line  Numbers,  Using  The 
jovstick  (Spacewar  (rarne).  Fast  Tape 
Lociiier,  Window,  VIC  Memory  Map. 


Back  issuesare$3,OOeachorsixfor$I5.00. 
Price  includes  freight  in  the  US.  Outside  the 
US  add  $1 .00  per  magazine  ordered  for 
surface  postage.  $3.00  per  magazine  for 
air  mail  postage.  All  back  issues  subject  to 
availability. 

In  the  Continental  US  call 

TOLL  FREE  800-334-0868 

(In  NC  Call  919-275-9809) 

Or  write  to  COMPUTl!  Back  Issues,  P.O. 
Box  5406,  Greensboro,  NC  27403  USA. 
Prepayment  required  in  US  funds. 
MasterCard,  Visa  and  American  Express 
accepted.  North  Carolina  Residents  add  4% 
sales  tax. 


of  The  Hundreds  of  Reasons 
You  Ought  To  Be  A  COMPUTE! 

Magazine  Subscriber: 


Prom  "The  Editor's  Feedback"  Card,  a  monthly  part  of  our  continuliig 
dialogue  with  readers  of  COMPUTE!.  These  are  responses  to  the  question, 

"What  do  you  like  best  about  COMPUTE!  ?" 

1  ."It  is  written  so  a  beginner  can  read  and  understand  it...  it's  layman  oriented..."  S. 
"Clear,  clean  layout,  good  presentation..."  3. "The  Atari  game  programs..."  4."Best 
and  most  information  on  PET..."  5. "Cover  to  cover,  and  all  In  between..."  6. "Reviews 
of  software  and  hardware..."  7,  "Good  balance  of  application  and  technical  articles..." 
8."It  is  the  best  source  of  info  about  various  levels  of  VIC/PET/CBM  machines  and  ap- 
plications..." 9.  "The  BASIC  and  machine  language  programs..."  10."I  like  programs 
that  can  be  tjrped  into  a  computer,  run,  and  then  used  right  away  (a  program  without 
bugs!)..."  11.  "That  it  is  organized  well,  and  covers  abroad  range  of  information  con- 
cerning Atari.  Keep  it  up!  please,  I'm  learning..."  18. "Table  of  contents  listings  and 
computer  guide  to  articles  is  a  great  idea.  Best  magazine  for  personal  home  computer 
users..."  13.  "Best  I  have  found  for  VIC  info..."  14, "Informative  articles:  'Secrets  of 
Atari',  Game  programs,  especially  programs  that  teach  the  reader  about  the  Atari..." 
15.  "I  like  all  the  articles  and  programs  for  my  computer,  the  PET.  I've  learned  and 
found  out  things  about  it  that  I  never  even  thought  existed.  Other  magazines  don't 
have  too  much  material  for  the  PET  and,  for  that  reason,  I  find  COMPUTE!  invaluable..." 
16."The  up-to-date  hardware  reviews..."  17.  "Machine  language  utilities  for  Atari..." 
18."Articles  are  terse  but  understandable  and  accurate.  Utility  and  applications  pro- 
gram listings  very  helpful..."  19."The  April,  '82  issue  is  my  first.  I  am  impressed  that 
you  not  only  acknowledge  the  VIC-20,  you  even  have  applications  for  it..."  SO."I  really 
enjoy  (since  I  am  one)  the  Beginner's  Page..."  81. "The  attention  it  gives  to  Atari  and 
the  easy-to-understand  language  it's  written  in..."  88.  "It  is  concerned  with  ex- 
plaining programs,  not  just  listing  them.  It  is  the  best  VIC  magazine  I  could  buy..." 
83. "The  new  table  of  contents  'Guide  to  Articles  and  Programs'  is  excellent,  particu- 
larly the  indication  of 'miiltiple  computer'  items..."  84."Broad  range  (sophistication) 
of  programs..."  85."You  don't  speak  over  the  average  user's  head..." 

Whether  you're  just  getting  started  with  personal  computers,  or  very  advanced,  youll 
find  useful,  helpful  information  in  every  issue  of  COMPUTE'  Magazine.  We  specialize  in 
supporting  the  Atari,  PET/CBM,  VIC-SO,  and  Apple  computers.  Editorial  coverage  is 
expanding  to  include  the  TI-99/4A,  the  Sinclair  ZX-81,  and  the  Radio  Shack  Color  Computer. 

Every  issue  of  COMPUTE!  brings  you  user-friendly  articles,  applications  programs,  and 
utilities  you  can  type  right  into  your  computer  and  use.  To  subscribe  to  COMPUTE!,  or  to 
order  a  sample  issue,  use  the  attached  reply  card  or  call  our  toll-free  number.  COMPUTE!... 
We're  the  resource  for  thousands  and  thousands  of  home,  educational,  and  small  business 
computer  users.  Shouldn't  you  be  one  of  them? 

1  year,  twelve  issue  subscription:  $20.00  in  the  US. 


CaU  ToU  Free  in  the  US  800-334-0868 

In  NO  caU  919-275-9809 

COMPUTE!  Magazine  is  a  publication  of  Small  System  Services,  Inc. 
625  Fulton  Street.  P.O.  Box  5406.  Greensboro,  NC  27403. 
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BIT  3  Computer 
Corporation 
Introduces  TWo 
Cards  For  The  Atari 

BIT  3  Computer  Corporation 
introduced  new  word  processing 
capabilities  for  the  Atari  800  with 
the  announcement  of  two  new 
products  —  Full-View  80  Display 
Card  and  the  32  K  Memory  Plus 
-  which  combine  to  make  the 
Atari  800  a  48K  80-column 
computer. 

The  Full-View  80  gives  the 
Atari  80-column  capability  with 
upper-  and  lowercase  characters, 
while  retaining  the  normal  Atari 
40-column  graphics  mode. 
Switching  between  the  two  modes 
is  via  an  on-board  Softswitch. 

The  lowercase  characters 
have  full  descenders,  making 
them  easy  to  read  on  the  monitor 
screen.  The  Full-View  80  is  fully 
compatible  with  BASIC  and 
machine  language.  80-column 
word  processing  is  available 
through  the  80-column  version 
of  Letter  Perfect. 

The  32K  Memory  Plus  card 
operates  with  the  Atari  400  as 
well  as  the  Atari  800.  It  doubles 
the  memory  capacity  of  the  Atari 
400.  On  the  Atari  800  it  allows 
48K  capacity,  while  freeing  u]>  a 
slot  for  the  Full-View  80,  so  that 
both  80-column  display  and  48K 
of  memory  are  available 
together. 

The  Full-View  80  is  inde- 
pendent of  the  32  K  Memory  Plus 
and  will  operate  in  a  32K 
environment. 

See  the  Full-View  80  Display 
Card  and  the  32 K  Memory  Plus 
Card  at  your  Atari  dealer  or 
contact  BIT  3  for  information. 


The  price  of  Full-View  80  is 
$349.00;  of  32K  Memory  Plus, 
$179.00. 

BIT  3  Computer  Corp. 

8120  Penn  Ave.  South 

Minneapolis,  MN  55431 

(612)881-6955 


Portmalcer  From 
IVIicrotecli 


Portmaker  is  a  small  dual  serial 
port  I/O  board  that  plugs  into 
anv  2532  type  ROM  socket  to 
add  serial  RS232  capabihty  to  its 
host  computer.  Portmaker  con- 
tains two  6850  ACIA  communi- 
cation parts  complete  with  buffer 
circuits  and  a  simple  baud  rate 
clock.  A  ROM  socket  is  also  in- 
cluded allowing  use  of  the  origi- 
nal ROM  for  all  but  its  highest  1 B 
locations.  Portmaker  is  designed 
to  operate  with  650X  and  680X 
computers  including  the  Com- 
mod(M-e  PET/CBM  and  the 
Rockwell  AIM. 

A  special  intelligent  com- 
munications software  package  to 
use  with  Portmaker  is  available 
for  the  PET/CBM.  Tlie  Standaixl 
Terminal  (Communications  Pack- 
age (STCP),  from  Eastern  House 
Software,  converts  the  PET/CBM 
into  a  data  management  center. 
Disk  files  can  be  .serially  transmit- 
ted. Received  data  can  be  re- 
corded on  disk  or  printer  (or 
both)  with  complete  control  of  all 


peripherals.  .4  teattime  clock 
with  displav  and  alarm  capability 
is  also  included.  All  STCP 
routines  can  be  controlled  from 
BASIC,  allowing  automated 
telemetry.  XON  and  XOFF  pro- 
tocall  control  codes  are  pro\'ided. 

Portmaker  is  available  in 
\crtical  or  horizontal  moinit  for 
$69.95.  A  complete  package, 
including  a  special  Portmaker, 
cable,  and  the  STCP  software 
called  COM  PACK,  is  available 
for  $129.95. 

CGRS  Microtech 
P.O.  Box  102 
Langlioriie,  PA  19047 
(215)757-0284 

Computerware 
Announces  Three 
Releases  For 
Radio  Shacic 
Color  Computer 

Mazerace  is  a  board-type  game 
that  involves  both  chance  and 


VIC-20  SOFTWARE 

Over  100  programs  on  tape 
and  cartridge  for  the  VIC 
computer— both  educa- 
tional and  fun!! 

Write  or  call  for  your  free 
catalog. 

Sunrise  Electronics 

7057  Lompoc  Court 

Citrus  Heights,  California 

95610 

(916)  969-8319 
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ATARI 


16K  , . .  526g 
32K  . . .  S389 
48K  . . ,   M89 

410  Recorder S76.00 

810  Disc  Drive S449.00 

822  Primer S269.00 

825  Prinfei S589.00 

830  Modem SI  59.00 

820  Printer $259.00 

SM  Interface $169.00 

CX40  Joy  Stick $18.00 

.  CXB5316K  RAM $77.95 


AHOT  ATARI - 
GAMES  JK 

PAC-MAN $35.00 

Centipede , $35.00 

Csvernsol  Mars S32.00 

Asteroids S29.00 

Missile  Command S29.00 

Star  Raiiiers $39.00 

■  Canyon  Climber S25.00 

Protector $24.00 

Mooskatlack , , . , $31.00 

Jawt>reaker , $27.00 

Gtust  Hunter , , $24.00 


Telecommunications 

Modems 

Hayes 

Smart $239.00 

Chronograph .........,,......,,   $199.00 

M  ic  romodem  II  ..,.,......,.„., $279.00 

Micromotiem  100 5309.00 

Novation  Auto 5239.00 

D  Cat SI 69.00 

Cat S159.M 

Anctior  Modem S?9.00 


800 

16K  ...  ^649 
32K  . . .  ^724 
48K  . . .   ^769 

Microtek  IfiK  RAM S74.95 

Microtek  32K  RAM $119.95 

Ramdisk  (128KI $429.95 

Intec  48K  Board $219.95 

Intec  32K $119.95 

One  year  eilended  warranty S70.00 

481  Entertainer $69.00 

482  Educator $130.00 

4B3  Programmer $49.00 

484  Communicator $344.00 


KBYTE 

ROM  CARTRIDGE  GAMES 
FOR  YOUR  ATARI 

Krazy  Stiool  Out S39.00 

K-razy  Krillers $39.00 

K-razy  Antics $39.00 

K.star  Paliol $39,00 

STICK  STAND    % 

ARCADE  ACTION  FROM  YOUR  "•    "" 

ATARI  JOYSTICK  ^ 


AMDEK 
MONITORS 

300G $169.00 

Color  I $339.00 

Color  11 $699-00 

Color  Ml $429.00 

OTHERS 

Zenith 9 -(Green) -.- S119.00 

BMC  12- Green $85,00 


VISiCORP 


VISICALC 

Apple  II  + $189.00 

Atari $169.00 

Commodore $169,00 

IBM $189,00 

Also  available  are: 

VISIDEX  VISIPLOT 

V1SIFILE  VISITERM 

V1SIPACK  VISITREND 


FRANKLIN 
ACE  1000 


64K  Personal  Computer 

Hardware,  software  and 

peripheral  compatable  with  the 
Apple  II  and  even  has  some  fea- 
tures not  found  on  the  Apple. 

Call  now  for  best  price'! 


Finally,  a  dual  disk  drive  lor 
the  Atari  800/400.  Both  single 
and  dual  drive  models  read 
both  sides  of  Itie  disk'  Will 
read  all  disks  written  for  Atari 
BIO.  CALL  FOR  INTRODUCT 
ORV  PRICE! 


SEC 

COt^flPUTERS 

6001-A $749.00 

a031   $749.00 

6012 $549.00 

PRINTERS 

8023 $549.00 

7710/7730 S2399.0O 

3510/3530 $1789.00 

MONITORS 

JB-1201   S179.00 

JC-1201 $349.00 

JC-1202 $899.00 


SOFTWARE 

We  stock  manufacturers  and  third  party  software 
for  most  all  computers  an  the  market!  Call  today 
for  a  copy  of  our  new 

CATALOG 

You'll  find  programs  by  Atari,  APX.  Data  Solt 
Crystal  Software.  EPYX.  Synapse,  OnLine.  Arcade 
Plus.  KBYTE.  Magis.  Canadian  Micro  Professional 
Software.  Creative  Software.  BPI,  VISICORP.  Com- 
modore, NEC  and  of  course  Our  own* 


west 


In  Nevada 

CALL 

(702)588-5654 


Maxell  Disks 

MD  I  (box  of  101 $36.00 

MD  II  {box  of  10) S46.00 

M  FD  1(6  -) $44.00 

B/1FD1I(8'  Double  Density) $54.00 

Syncom  (box  of  10) $29.00 

Computer  Covers 

Commodofe  VlC-20  $6.99 

Atari  400 $6.99    Commodore  8032    $14.99 

Alari  800 $6.99   Commodore 

Alari  810 .  $6.99    6050/4040 $10.99 

80Q-  648-33 1 1 

f'i'Sy  //      M  P.O.  80x6689 

mm        fl     M  Stateline, 

NV.  89449 


few 


(Vl 


HEWLETT 
PACKARD 


HP»85         ^1969 

HP-87 S1799.00 

HP'  125 St999.0O 

HP'  85  16K  Memory  Module S169.00 

5'/, "  Du8l  Master  Disc  Drive S1 799.00 

Hard  Disk  wf  Fioppy   S4349.00 

Hard  Disk S3549.00 

"Swool  Lips"  PloftcT SI  !99.00 

aOCoiumn  PrinlBr $649.00 


m 


HEWLETT 
PACKARD 

HP41CV 

CALCULATOR 

5239 


HP41C S189.00 

HPnC $79.00 

HP  12C 5114.00 

NEW  15C St  19.00 

NEW  1BC S126.00 

HPIL  PERiPHERALSiN  STOCK! 


ft  EPSON 


PRINTERS 

MX  80  w/Grallran S449 

MX  80  FT  iii CALL 

MX  lOO CALL 

ADA  1600  Paraliei  Prinlef  to  CBiVI S119.00 

ATC-1  Paraliei  Printer  lo  Alari $29.00 

AP'Ba  Apple  Parallel  Card  &  Cable $69.00 

iBM-1  Parallel  Printer  to  IBM S32.00 


In-Stock  items  shipped  same  day 
you  call.  No  risk,  no  deposit  on 
C.O.D.  orders.  Pre-paid  orders 
receive  free  shipping  within  the 
continental  United  States  with  no 
waiting  period  lor  certified  checks 
or  money  orders.  All  prices  shown 
are  cash  prices.  Add  3%  for 
Mastercard  and  Visa.  NV  and  PA 
residents  add  sales  tax.  All  items 
subject  to  availability  and  price 
change. 


CBM  8032 

*999 


fr 


WQrdPro5+ $319.00 

Word  PfO  4  +  5299.00 

WardPf03+  5199-00 

The  Administrator S379.00 

InloPfO  Plus 5219,00 

Power S79.00 


Commodore 

Business  Machines 

CBM  B4 CALL 

4032 $969.00 

8096  Upgrade  Kil 5369.00 

Super  Pet $1599.00 

2031    $529.00 

B250  Doubled  Sided  Disk  Drive 51699.00 

D90M  5  Megabyte  Hard  Disk $2399.00 

D9090  7.5  Megabyte  Hard  Disk 52699.00 

8050 $1299.00 

4040 $969.00 

8300  (Letter  Quality) $1799.00 

8023 $769.00 

iM122 S499.00 

Pel  to  IEEE  Cable $37.00 

IEEE  to  IEEE  Cable $46.00 

Tractor  Feed  for  8300 $240.00 


Televideo 
Terminals 


910 5579 

912C 5699 

920C S749 

925C 5749 

%0 $939 

802 SCall 

802H .   SCall 

816 SCall 

806 SCall 


VIC  20 
^239 


i^fflpCli 


VIC  1530  Commodore  Dalassetle 569.00 

VIC  1 540  Disk  Drive 5499.00 

VIC  1515  VIC  Graphic  Printer 5339.00 

VIC  1210  3K  Memarv  Expander $32.00 

VIC  110  8K  Memory  Eipander $53.00 

16K  VIC  Expansion $94.00 

VIC  1011  RS232C  Terminailntertaco $43.00 

VIC  112  VIC  IEEE.488  Interlace $86.00 

VIC  1211  VIC  20  Super  Enpandef $53.00  I 

VIC  Molfier  Board $99.00  I 


CITOH 


,,    ,        PRINTERS 

Starwritef 

ri0-40CPS $1439.00 

F1D-55CPS CALL 

Prowriler  ......... ....... , $499.00 

ADA  1 450  Serial  Printer  lo  CBM 5139.00 

ATC.2  Serial  Printer  lo  Atari S29.00 

AP.SIO  Apple  Serial  Card  i  Cable 595,00 


Smith-Corona 


Letter  Quality 

Daisy  Wheel 

12  CPS  Text  Printer 


CENTRONICS 
PRINTERS 

739-1 $519 

739-3 $619 

2  Meier  RS232.RS232  Cables 529.95 

-  ALSO  — 

Diablo  S30  Special $1799.00 

Taiiey  B024.L $1629.00 

IDS  Prism CALL 


OKI  DATA 
PRINTERS 

82A $489.00 

MA $729.00 

94 $1099.00 


NOTE 

All  ot  the  atwve  0  Kl  DATA  Printers  come  equiped 
wilh  both  parallel  ports  &  RS232  Serial  ports 


477  E. 
THIRD  ST. 
Williamsport 
PA  17701 


8QP-S33-895P 

^       'I'l'iTl         X»l.»  1'.  II  T  r  If  ft  f       /  f 


i.h'X-tl--cH5 


IN  PA 

CALL 

(717)327.9575 
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Strategy.  The  playing  field  is  an 
1 8  by  1 8  hexagon  matrix  that  is 
partially  filled  with  obstacles. 
F.ilhcr  one  person  against  die 
fonipuler  or  two  people  can  play, 
with  the  computer  or  the  players 
randomly  scrambling  the  playing 
field  to  keep  the  action  exciting. 
Mazerace  uses  high  resolution 
graphics  and  requires  joysticks 
and  Extended  BASIC! 

Mazerace  costs  $17.95  on 
cassette  or  $22.95  on  disk  (plus 
$2.00  for  shipping  and  handling). 


:t:  :ji  A  it  H:  ij;  :k 


3D  Drawing  Board  is  a  tool  for 
education,  entertainment,  or 
serious  projects.  It  helps  you 
draw  objects  in  three  dimensions 
and  then  rotate,  change  elevation, 
size,  and  distance.  The  drawings 
ran  be  saved  to  tape  or  disk  for 
future  u.se.  A  complete  instruc- 
tion manual  accompanies  the 
program  to  make  it  easy  to  use. 

3D  Drawing  Board  costs 
$24.95  on  cassette  or  .$29.95  on 
disk  (plus  $2.00  for  shipping  and 
handling). 


V   V    ^ 


Storm  brings  the  arcade  game  to 
your  home.  It  has  135  levels  of 
|)lav.  fast  action,  graphics,  and 
soimd. 

Storm  costs  $24.95  on  cas- 
sclle  or  $29.95  on  disk  (jjtns  $2.00 
for  shi|)ping  and  handling). 

All  three  packages  are  avail- 
aljle  directly  from: 

(AnnjmtenL'are 

1472  Encliiikis  Blvd.,  liox  668 

Eminitas,  CA  92024 

(714)436-3512 

Mailgram 
Messages  From 
Personal 
Computers 

Over  18,000  subscribers  lofhe 
Source  are  now  alile  lo  com])ose 
and  send  .\htilgram  Messages 
direct  from  their  personal 


computers. 

Messages  may  be  sent  any- 
where in  the  United  States,  in- 
cluding Alaska  and  Hawaii.  If 
entered  in  The  Source  by  4  p.m., 
EST,  they  are  virtually  guaran- 
teed next  business  dav  detiverv. 

The  Mailgram  Messages  are 
electronically  forwarded  by  The 
Source  to  Western  Union's  largest 
Mailgram  processing  center. 
They  are  then  routed  by  zip  code 
to  the  serving  post  office  nearest 
the  addressee,  where  thev  are 
printed,  enveloped  and  given 
prefereiuial  delivery  treatment. 

Only  senders  and  recipients 
are  permitted  to  read  the  Mail- 
giani  Messages. 

The  cost  of  sending  Mail- 
gram  Messages  is  billed  to  sub- 
scribers monthlv.  along  with 
other  charges  from  The  Source. 

To  use  the  new  service, 
sub.scribers  sign  on  lo  The  Sotuxe, 
using  a  personal  computer,  data 
terminal,  or  communicating 
word  jjrocessor.  They  then  ly}>c 
MC.R;\.M  and  are  prompted  slep- 
by-siep  to  enter  names,  addresses 
and  messages.  Once  messages  are 
composed,  subscribers  can  teview 
them  on  their  terminal  screens 
exacllv  as  they  will  be  reproduced 
as  Mailgrams.  Changes  in  the 
text  can  then  be  made,  if  neces- 
sary, before  transmission. 

Subscribers  may  send  one 
Mailgram  Message  lo  a  single 
address,  or  thev  can  instruct  that 
the  same,  or  different,  messages 
be  sent  to  inultiple  addresses. 
Discoinit  rates  apply  toquantitv 
mailings  oi  (be  same  message. 
There  is  no  limit  to  the  number 
of  Mailgram  Messages  that  can 
be  sent. 

Special  feattnes  of  the  new 
.service  include; 

•  Being  able  to  receive  one 
confirmation  copy  of  the  Mail- 
gram  Message,  or  to  receive 
duplicate  copies  that  include  the 
names  and  addre.s.ses  of  all  Mail- 
gram  Messages  sent. 

•  Saving  the  message  in  a 


personal  file  on  The  Source  for 
later  reference. 

•  Great  in  <r  "text  files"  on 

O 

The  Source  for  frequently  usetl 
me.ssages,  to  facilitate  their 
re-sending. 

•  Arranging  for  the  Mail- 
gram  Message  Processing  Service 
to  enter  names  and  addresses  of 
large  lists,  at  a  cost  of  35^  each, 

•  Storing  lengthy  address 
files  with  the  Message  Processing 
Service  at  a  nominal  charye. 

The  rate  for  sending  a  single 
Mailgram  .Message  on  The  Sou  ice 
is  $5.15  for  messages  up  to  100 
words,  with  an  additional  $1.00 
charge  for  each  additional  100 
worcls. 

Tlie  discounted  prices  for 
multiple  Mailgram  Messages  with 
identical  text  are:  2-25,  $4.25 
each;  26-100,  $3.50  each,  and 
101-200,  .$3.00  each.  In  every 
case,  another  $  1 .00  is  charged 
for  each  arldilional  100  words. 
Reduced  rale  (|uoiations  are 
available  from  the  .Mcs.sagc  Pro- 
cessing Center  for  quantities 
above  200. 

rile  cost  for  confirmation 
copies,  which  are  delivered  at  the 
.same  lime  as  the  Mailgram  Mes- 
sages, is  $2.00  each,  with  another 
$1.00  charged  for  each  additional 
100  words. 

The  Somce  can  be  reac;hed 
by  a  local  telephone  call  from 
more  than  300  metropolitan 
areas,  or  \ia  a  nationwide  WATS 
link-up  for  subscribers  in  outlying 
regions. 

Subscriber  cosls  include  a 
one-time  $100  registration  fee, 
and  standard  hourly  usage 
charges  of  $  1 8  weekdays,  $5.75 
evenings  and  weekends,  and 
$4.25  after  midnight.  The  costs 
of  sending  Mailgram  Messages 
are  in  addition  to  standard  usage 
fees. 

Soiim  Tclrrompiiliiig  Carp. 
1616  Audrrsou  Road 
Mr  I. run.  V  A  22102 
{703)734-7500 
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NEW  ITEMS 

*S800 

Adam  &  Eve  Paddles  (Tech  Designs) 

»33.S9 

('3259 

Apple  Mechanic  [Beagle  Bros  i 

$24.99 

*8660 

Assemb'erTeacrier  [Carr^pjWprksl 

$aa.i9 

*1077 

Bandits  iSiriusI 

$19.69 

*3109 

Susir^ess  Bookkeepinq 

System  [Dakin  5> 

$»«.«• 

JT  TUB 

CamonDait  Blitz  lOiilinel 

$19.«9 

»1457 

Firebug  1  Muse) 

$11.1* 

«2S63 

First  Class  r^ail  tContmenlall 

$tl.** 

*745 

Firmware  Rom  (Novalioo) 

$M.S9 

•  8207 

Format  Rom  iSofl  Contrail 

$41.39 

*1456 

Frazzle  (Muse! 

$11.19 

#1207 

Global  Program  Line  Editor  tSynergis} 

SSS.I* 

*«03 

Gold  Rush  (Sentient] 

$19.»9 

»8002 

Grattra*  Plus  (Epsonl 

$•0.00 

*U09 

Graphics  CnmtioPkt]  ISublogic} 

$I0I.T9 

#1078 

Jellytisti  ISirius) 

$13.39 

«1079 

Katjul  Spy  (Sinus  1 

$».»9 

#  1 :4B 

LalpaklOn-Llnel 

$19.49 

*703 

Ttio  Manager  (Omega) 

$19.49 

#1111 

Mpuskattack(OnLine) 

$31.09 

*3302 

PFS  Graph  (Software) 

S104.I9 

*755B 

Personal  Finance  Master  (Spectrum) 

$63.69 

*1D18 

PursuircfGrat  Spee  (Strategic  Sim  i 

$50.89 

ir  I  16J 

pie  Writer  ■  Multi  [Haydeni 

$I1T.39 

»II63 

Pie  Writer  ■  standard  [Hayden) 

$11T.39 

.9Ja7 

The  Programmer 

(Advanced  Opcratmgl 

$410.4* 

»224 

Pseudo  Disk  ■  Pascal  tSaturn  Sys  I 

$11.09 

.2183 

Oueen  nl  Photjos  1  PtioeniM  I 

$19.49 

i'221 

64K  RamtH)ard  (Saturn  Systems! 

$l«i.ee 

«16B1 

SAGA   « T  ADvenlurelano 

lAdvenluie  International) 

$1S.19 

.9581 

Slide  Show  (C  AH  Video) 

$41.39 

''8206 

San  Rom  (Sod  Control) 

$33.S9 

"8700 

Space  Table(3A><is(MCS) 

$33I.«« 

.B701 

Space  Table(.1Axis(MCS) 

$446.19 

«86J0 

Speed  Head  Plus  (Oplin-iiiedl 

$50.89 

*J657 

Swordlhrust  .6Etcrna1  Curse 

ICE  Sofll 

$ii.J» 

*.)65B 

Swordlhrust  Kr7-Hall  o1  Alchomie  iCEl 

$1S.39 

*2265 

Visilaelon^  (Micro  Lab) 

SPECIAL 

$41.69 

Wilh   any  order  over  S49  00  tCOD  5  eKCludedl  receive     1 

FREE  a  copy  ot  Ihe  program  Mail  OrCenng  Ion  disk  lor    | 

Apple 

This  program  wiK  allow  you  to  make  up  mail  orders 

with   jusl  a  few  keystrokes    EKClusively  available   Irom 

Hur^lingloo  CompuliAg  Ask  lor  stock  numtwr  998 

ADVENTURE  INTERNATIONAL 

«]664 

AOventures  •  1-2-3 

$34.99 

•  :665 

AduentuTes  •  4-5-6 

$34.99 

oicce 

Atjventures  #  7-8  9 

$34.99 

4  1677 

AOvenlures  #  lD-ll-12 

$33.89 

ffl66a 

Apple  Spice 

$16.89 

«167t 

Pokor  Tpurnriment 

$17.79 

*158l 

SAGA   #1  AdvenlurelanrJ 

$11.39 

«15B2 

SAGA  .2  Pitale  Adventure 

$11.39 

♦  1678 

Slone  o1  Sisyphus 

AVALON  HILL 

$1S.3* 

»2050 

B  -1  Nuclear  Bomber  (Casselle  1 

$11.99 

*2057 

Computer  Acquire  (Cassene) 

$16.99 

»2063 

Computer  S(ock$  &  Bonds 

$13.99 

»2056 

Conllicl2503(Cas5e(tel 

$11.69 

»2060 

Empire  Q(  (he  Overmind  (Casselle! 

$15.49 

«2059 

Empire  D(  (he  Overmind 

$14.99 

.2055 

Lords  o(  Karma  (Casse[(e  1 

$16.99 

*2058 

Ma)OT  League  Baseball 

$».49 

»2051 

Midway  Campaign  (CassetteJ 

»2052 

North  AKantic  Convoy  (Cassetle) 

$11.69 

»2053 

Nuke  War  (Cassette! 

$11.69 

•  2054 

Planet  Ivliners  [Cassette) 

$11.69 

#2062 

Tanktics  (Cassette) 

$10.39 

#2061 

Tanktics 

AVANT-GARDE 

$14.S9 

*7003 

Ctiambersct  Xenobia 

$  1 1.49 

*7000 

Creativity  Toot  BOK 

$1«.19 

#7005 

Five  Great  G.imes 

$1S.39 

«7CIQ4 

Five  Mjrt  [jrual  Games 

$U.39 

*7ooa 

Race  (or  Midnight 

$».3* 

»7006 

Sentence  Diagramnning 

#7010 
»7Q1I 

Super  Draw  &  Wntu               .    

S1S.T9 

#7009 
»7015 
K7016 

$16.09 

Zero  Gravity  Pinbad 

$13.39 

Softlights 

By  Fred  Huntington 

Its  an  exciting  lime  around  the  Huntington 
housetiold  ttiis  montti.  Were  very  proud  to 
announce  ttie  birth  of  our  seven-pound  live- 
ounce  baby  boy,  Dale,  born  on  June  6.  1982 
in  Visalia.  California.  Baby  and  f^/larTia  are 
doing  just  great  and  Melody  {our  three-year- 
old)  loves  him  and  calls  him  'My  baby. ' 

The  other  big  news  is  that  I  have  resigned 
my  position  as  school  principal  so  that  I  may 
devote  full  time  lo  Huntington  Computing. 

We  re  instituting  lots  of  changes  to  improve 
efficiency  and  speed.  Our  goal  is  to  get  every- 
thing out  of  the  door  within  twenty-four  hours 
with  no  backorders. 

To  celebrate  the  excitement,  we're  offering 
the  following  specials:  {Always  an  excuse  to 
run  a  sale.) 


#9010    Wurst  of  Huntington 

List  519.99,  now  $9.99 

#4403     Gold  Rush  (Sentient) 

List  S34.95.  new  $25.69 

#1967    Arcade  Machine  (Broderbund) 

List  S44.95.  now  $34.49 

#1970    Chop  Litter  (Broderbund) 

List  534.95.  now  $15.69 

#4002    Verbatim  Datatife  Disks 

(w/plastic  box  &  fiub  rings) 

List  845.00,  now  $35.99 

#9140    Great  Grandma  Huntington 
T-Shirt-$S.OO 


GREAT  GRANDMA  SAYS 

Great  Grandma  Huntington  once  told  me 
about  a  computer  the  Russians  invented  that 
was  so  smart  it  defected  lo  the  West! 

Great  Grandma  also  said.  "Please  buy  little 
Freddy's  Wurst  of  Huntington,  because  he 
personally  gets  two  dollars  for  every  one  he 
sells.  And.  it's  good.  Just  read  the  review  in 
October  1981  issue  of  Softalk. 

Watch  next  months  Softlights  for  the  win- 
ners of  the  Great  Grandma  Huntington  con- 
test. There  were  some  fantastic  entries. 


'I960 
*1963 
if  1967 
•»1966 
rr1952 
»195d 

•  1953 
#1951 

•  ZOOO 
«1957 
>rl950 

•  1962 
*1951 
*196e 
#1956 
iKigSS 
*1959 


*8S00 
#7390 
*3000 
*g700 
*300l 
«9640 
«9014 

*6380 
*a401 
'96B0 
*9742 
*9900 
*9600 
#6870 
*9840 
*9580' 
*9380 
#4400 
IT  6240 
#7650 
■l'7920 

•  3400 
•19500 
»9B41 
*660Q 
•9620 
"3380 
«42S2 
jigiSO 
«4251 
»9680 

rmaSD 

•  9012 
19740 
«9741 

*9Bao 


«itso 

*1104 
#1126 
#1125 
#1115 
#1101 
#1113 
»  1  102 
#1149 
#1117 
#1105 
#1121 
#1122 
#1114 
#1112 
#1100 


BRODERBUHD 

Alien  Typhoon 
Apple  Panic 
Arcade  Machine 
David  5  Midnight  Magic 
Galactic  Empire 
Galactic  Revolution 
Galactic  Trader 
Gal5«v  Wars 
Genetic  Drill 
Golden  Mountain 
Hyper  Head-on 
Labynnth 
Payroll 
Star  Blazer 
TanhCi^mmand 
Tawala  s  Last  Redaubl 
Track  MU.ck 


MISCELLANEOUS 

Adam  &  Eve  Paddles  (Tech  Designs)  _ 

Apple-cillinll(XPS)    .  

Soofrkeoper  iDeltal 

Castles  ol  Darkness  (Logical) 

Checkwriler  jDella)  

Colorblind  {Energy!  

Compuler  Almanac  IHtinlington 

CernpulingI 
Crossword  Magic 
Cyborg  (Sentient) 
Deadline  I  Inloeoml 
ElGclric  Semicolon 
Financial  Facts  [Hansonj 

Ttie  Game  Stiow  

Handwriting  Analysis  (Wicro  Lipp) 

JabberlalkylMindToysl  

TheMcnulMC&HVKleol 
Ttie?>/lenLj  Generator 
OO-Topos  (Sentient) 
PadcllG-Adapple  (Soultiern  California) 
Pornopoly  ICCI) 
Property  Management 
Raster  Blaster  (BuCgeco) 
Recipe  Handler  (Soil  Touch) 
Ricochet  (l^^ind  Toys) 
Rubik  s  Cube  ISottware  AlternativesI 
Stiadow  ^awk  One  (Horizon) 
Space  War  I  IGalaxyl 
Star  Blaster  IPiccadillyS 
Starship  Commander  IVoyagerl 
Suicide  fPiccarlilly) 
Taxman  iHal  Labs) 
Time  Lord  ( Ramware) 
Understand  Voursell  (Huntington) 
Volcanoes  (Eartriwarei 
Volcanoes    Educational 

Version  jEanhwarel 
Zofk  I  (Infocom) 
Zork  II  (Inlocom) 

ON-LINE 

Cranston  Manor 

Crosslire 

The  Diclionarv 

MMSII 

MaraurJer 

Mission  Asteroid 

Missile  Oetcnse 

Mysterv  House 

Pegasus  II 

Sabotage 

Screenwriter  II 

Sott  Porn  Adventure 

Threshold 

Ultima  II 

Ulysses 

The  Wizard  and  the  Princess 


*  1058  Autobahn 

*  1077  Bandits 
» 1073  Borij 

#1065  Copis  4  Robbers 

*  1053  Cyclod 
# 1062  Epoch 
#1070  Joyporl 
#1052  Minolaur 
#1066  Outpost 
#1057  Pulsar  II 
#1071  Snake  Syle 
#1064  Sneakers 
#1056  Space  Eggs 
#1072  Twerps 


5IRIUS 


$21. If 
$15.39 

$3D.69 
$13. 9V 
$».«« 
$11.«« 
$«-•» 
$».3« 
$Tt.S9 
$]1,«« 
$11. 3« 
$33S.69 
$».B« 
$11.** 
$1S.39 
$1«.(9 


Sll." 
$33.19 
$16.39 
$3II.«9 
$33.99 
$30,49 

$14.99 
$M,99 
$ia.99 
$41.39 
$97.69 
$11.99 
$34.19 
$16.89 
$26.19 
$33.a9 
535.1 
$". 
$16.1 
$15.39 
$191.49 
$15.19 
$13.04 
$I6.S9 
$16.89 
$43.«« 
$33.a9 
$15.39 
$3S.a9 
$16.19 
$■9.49 
$15.39 
$M,*9 
$43.49 

$«(.«9 
$33.19 

$».«9 


$19.69 
$16.19 
$aT.S9 
$41.«* 
$19.69 
$1T.99 
$11.19 
$11.19 
$15.39 
$11.19 
$99.99 
$15.39 
$33.69 
$46.69 
$19.69 
$16.89 


$15.39 
$19.69 
$16.89 
S29.69 
S3S.3* 
$15.1* 
$67.3* 
$19.69 
$26.19 
$15.39 
$15.39 
S15.39 
$19.99 
$16.69 


I  HUNTINOTON  COMPUTING 

'  Onci  n»\re>  Flnv  1 3Q7  Apple"  is  a  regiiieretJ  iracJeniarh  ot  Appte  Connp.uler 

I  ruiji  uMik,t:  cMjA  I  £3  p^^ .  .g  ^  registefed  trademarV  ol  Commwlofe 

COfCOfan.  California  9321  2  TRS-aO-  isa  registered  IraaemarK  of  Tandy  Corp 

BAiari  ■  PS  a  reqislej-ed  Irademaiif  ol  Alan.  Ifx 
Foreign  Orders  209-992-448 1 
In  California  800-692-4146 


Outside  Calif .  800-344-5106 


We  take  MasterCard.  American  Express  or  VISA  (Include  card  #  ant) 
inc  expiration  dale)  California  residents  add  e^o  lax  Include  S2  00  lot  postage 
Foreign  and  hardware  extra  Foreign  (excluding  Canada)  remit  US  cur 
rency.  ctiecKs  on  US  banks,  use  listed  charge  cards,  or  make  direcl  wire 
translers  through  Security  Pacific  Bank.  Corcoran,  for  a  S6  00  cliarge  All 
overseas  orders  shipped  by  air  Send  lor  Itee  catalog  Prices  subiect  to 
Change  witnout  notice 
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Whole  Brain 
Spelling  For  The 
A|3ple  II 

Whole  Brain  Spelling  is  the  fir. si 
in  a  series  of  educational  software 
packages  from  SubLOGFC;.  The 
program  has  been  designed  to 
help  the  user  develop  internal 
visualization  skills  for  improving 
spelling  in  a  manner  as  enter- 
taining as  it  is  educationally 
soimd.  It  enecti\"ely  utilizes  the 
graphic  and  color  capabilities  of 
the  Apple  II  Plus  comptiter  to 
provide  positive  user  feedback 
and  to  emphasize  visual  aspects 
of  the  learning  process. 

The  program  itself  is  ex- 
tremely user  friendly.  Vou  can 
move  to  an\'  lesson  section  as 
desired,  choose  vonr  own  word 
lists  to  study,  and  proceed  at 
your  own  rate.  A  main  Spelling 
Menu  is  accessible  from  any 
portion  of  the  program.  Lesson 
instructions  are  also  always  avail- 
able at  the  touch  of  a  key. 

A  2000-word  list  of  practice 
spelling  words  is  included  with 
Whole  Brain  Spelling,  organized 


in  order  of  increasing  spelling 
difficulty.  Study  words  can  be 
printed  in  upper-  or  lowercase, 
in  any  color  you  choose.  And 
each  correct  spelling  rewards  vou 
with  a  rainbow  of  varying,  multi- 
colored letters  until  the  next 
word  is  selected. 

The  .standard  Whole  Brain 
Spelling  program  comes  com- 
plete with  200  ten-word  lists, 
systematically  chosen  and  or- 
ganized in  order  of  increasing 
.spelling  difficulty.  Whole  Brain 
Spelling  is  also  available  with 
supplementary  word  lists  in  the 
following  categories:  Medical, 
Sciendfic,  Secretarial,  Fairy  Tale, 
and  A  Child's  Garden  of  Woicls. 

The  Medical  word  lists  are 
helpful  to  anyone  involved  in  the 
health  sciences  or  the  medical 
profession,  and  include 
categories  in  general  medical 
terms,  diagnosis,  anatomy,  and 
drugs. 

The  Scientific  word  lists  are 
divided  into  the  categories  of 
general  science,  earth  science, 
life  science,  and  physical  .science. 
Each  category  is  graded  into  four 
levels  of  difl~icultv. 

The  Secretarial  word  lists 
include  connnonlv  used  i^eal 
estate,  insiuance,  legal,  connner- 
cial,  and  accounting  terms  or- 
ganized into  four  difficulty 
levels. 

For  anyone  who  is  a  child  at 
heart,  die  list  of  Fairy  Tale  words 
should  pnne  irresistible.  Taken 
from  Grimm's  and  other  fantasy 
tales,  ihese  words  will  pique  your 
curiosity  as  well  as  enrich  your 
S]x-lling  skills. 

A  Child's  Garden  of  Words 
gi\cs  the  preschooler  through 
diiid  grader  (ages  5-9)  a  head 
start  in  the  development  of  word 
visualization  skills.  These  arc  the 
words  most  often  encountered  in 
beginning  reading  lessons,  and 
these  lists  oiler  a  primer  to  the 
main  word  lists  loinul  on  the 
standard  Whole  Brain  Spelling 
program. 

'  A2-ED1  Whole  Brain  Spel- 


ling is  available  at  most  computer 
stores  or  from  SubLOGIC  direct. 
The  A2-ED1  requires  48K  mem- 
ory and  either  an  Apple  II  Plus 
or  an  Apple  II  with  Applesofi  in 
ROM  (a  color  monitor  is  also 
recommended).  Unle.ss  you 
recjuestotherw-i.se,  the  main  word 
list  will  be  included  witli  each 
program  ordered.  The  disk  price 
is  $;M.95.  For  direct  orders  add 
,f  1 .50  for  shipping  and  specify 
UPS  or  first  chrss  mail.  Illinois 
residents  add  'j%  sales  tax. 

SubLOGIC,  Communiratious  Cm/). 
713  Edgebrook  Drhx' 
Champaign,  IL  61820 
(217)359-84H2 

Scholastic 
Aptitude  Test 
Package  For  Atari 

Program  Design  has  released 
Preparing  for  the  SAT  for  Atari 
400  and  800  computers.  The 
package  teaclies  students  how  to 
take  the  Scholastic  .Aptitude  Test 
(SAT)  and  other  aptitude  and 
intelligence  tests,  clevelops 
problem-solving  skills,  and  pro- 
vides practice  in  answering  qties- 
tions  typically  found  on  such 
test.s. 

Preparing  for  the  SAT  consists 
of  six  ca.ssettes,  a  u.ser's  manual, 
and  a  copy  of  the  booklet  "Making 
the  Grade,"  all  packaged  in  a 
special  storage  container.  The  six 
cassettes  ai"e: 

•  "Taking  Aptitude  Tests"  —  This 
cassette  explains  the  purpose  of 
standardizefi  IQaiui  ajjtitude 
tests.  It  discusses  some  of  the 
false  beliefs  surrounding  such 
tests.  It  describes  ways  to  improve 
test-taking  skills.  And  it  presents 
a  strategy  for  answering  those 
questions  that  are  most  likely  to 
pay  off  with  correct  answers. 

•  "Vocabulary  Builders  I  and  11" 
—  These  two  cassettes  are  de- 
signcfl  to  help  develop  a  student's 
vocabulary  and  to  build  skilLs 
needed  to  answer  synonym  and 
antonym  questions. 


,^oi/al 


YOUR  MARKETPLACE  FOR: 


WE  DEAL  EXCLUSIVELY  IN  PRODUCTS 
FOR  THE  ATARI  (THE  BEST)  COMPUTER 

HARDWARE 


CLOWNS  AND  BALLOONS  ...  an  acllan-packed 
arcads  game  that'll  makt  you  want  to  join  ths 
cIrcuK. 

16K  DISK  or  TAPE  $26.90 


DBSCBnd  Ihmugh  mazes 
Into  Itie  Dungeons  w<lh 
your  squadron  ol  warriors 
to  battle  with  visible  and 
Invisible  monsters. 


WiiartJ  0/  Wor 


16K 


DISK  ONLY 
$35.10 


li^XRUDER 

A  secret  research  instal- 
lation Is  protacled  by  two 
robo-units   whost   one 
purpose  In   life   Is  to 
destroy  all  intruders.  A 
major   earthquake   has 
struck  this  region.  The 
"hot    room  "    is    a 
shamblesi  A  meltdown  at 
the  Installation  is  immlnenti  Your  job  is 
to  guide  a  repair  robot  into  this  area  and 
avoid  being  caught  by  the  mad  robo- 
units.  iQi^ 

S26.90  TAPE 
$31.40  DISK 


800  Computer  16K 
800  Computer  48 K 
400  Computer  16K 
810  Disl<  Drive 
850  Interface 
410  Recorder 
MX80FT+  Printer 
16K  Ram  module 
32K  Ram  module 
Graphics  Tablet 
10  Blank  Disl<s 
Track  Ball  Controller 
Percom  Disk  Drive 

SOFTWARE 

PACMAN  (cart.) 

Centipede  (cart.) 

Microsoft  Basic  (D)  32K 

Ghost  Hunter  (T)  16K 

Ali  Baba  (D)  32K 

Rear  Guard  (TH6K 

Track  Attack  (D)  48K 

Threshold  (D)  40K 

GORF  (D)  16K 

Crypts  of  Terror  (D,T)  16K 

Choplifter  (D) 

APX-Text  Editor  (D)  32K 

Cactus  League  Baseball  (D)40K 

De  Re  Atari  Book 

Atari  Games  Book 

Megalegs  (D;  T)  16K 

Book  Keeping  Package  (D)  40K 

Eastern  Front  (T,D) 

Bug  Attack  (T,D)  32K 

Pacific  Coast  Hwv{T.D}16K 

Alien  Swarm  (T)  16K 

Midnight  Magic  (D)  48K 

Intruder  (T)  16K 

Nautilus  (T,D) 


S648 
S757 
S288 
$448 
$178 
S  78 
S588 
$  69 
SI  09 
$269 
$  28 
$  63 
$648 


$39.50 
$39.50 
$79.10 
S25.50 
S28.90 
SI  7.90 
$26.90 
$33.90 
S35.10 
S26.30 
$31,40 
S39.95 
SI  7.90 
$17.90 
$13.90 
$31.40 
$67.50 
S25.40 
$26.90 
$26.90 
$26.90 
$31.45 
$26.90 
$20.20 


Call  or  Write  for 

ATARI  PRODUCTS  CATALOG 

with  hundreds  of  items 


Canyon  CFimber 


Smart 

DONKEYS.     ^     bouldBrs  anij  birds 

dropping    rocks  try  to  stop  you  from 

reaching  the  top.  A  real  challenge.  Arcade 

quality. 

16K 
DISK  $26.90       TAPE  $22.40 


The  aliens  have 
landed  and  It's 
your  Job  to  save 
the  city 


Sound. 


(If  you 

canl)  TOP  RATE 
GAME.  ARCADE 
QUALITY,  HI- 
RES Graphics  & 


16K  TAPE 


3ZK  DISK 

$26.90 


FROG6ER 


This  Is  the 

genuine  FROGGER  ^^  

game  that     "^    '  (?^^i5-*'^^!«3 
you  see  inthearcades.-s Made  by  the 
same  people  that  made  Jawbreaker 
[One  of  the  top  ten  sellers.] 

16K  DISK  OR  TAPE 
$31.40 


TO  ORDER  CALL  TOLL  FREE  800-452-8013 


FOR  INFORMATION 
CALL  503-B83-5361 


HOW  TO  ORDER:  Send  check  or  money  order  or  call  our  toll  free 
number  and  use  your  Visa  Card.  Shipping  on  software  is  S2.00  per 
order  anywhere  in  USA.  Hardware  shipping  call  for  cost. 
Add  3%  for  VISA  or  fi^lC.  Equipment  sub|ect  to  price  change  and 
availability  without  notice. 


Store  Hours 

8  am  —  6  pm 

IVIon.  —  SaL 


^        ,  2160  W.  Uth  Ave. 

'   r)'^.  Eugene,  Oregon  97402 

■"^  •   Alan   ic  TraHamark  nf  .Alan   Inr 


•  Alan  IS  TradBmark  af  Alan  lnc 
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•  "Analogies"  —  This  course 
describes  the  common  types  of 
analogies  and  provides  practice 
in  analyzing  and  solving  analogy 
problems. 

•  "Number  Series"  -  This  course 
teaches  students  how  to  analyze 
number  scries  patterns  and  pro- 
vides practice  in  number  scries 
problems. 

•  "Quantitative  Comparisons"  — 
This  coinse  reviews  mathematics, 
from  elementary  arithmetic 
through  algebra  and  plane  geo- 
metry, and  provides  practice  in 
solving  the  types  of  mathematics 
problems  found  on  standardized 
tests. 

With  the  exception  of 
"Number  Series,"  which  is  self- 
testing,  there  is  a  test  at  the  end 
of  each  couise. 

Preparing  for  the  SAT  is  avail- 
able for  use  on  Atari  400/800 
computers  with  a  nieniorv  of  at 
least  16K.  It  retails  for  Sl'25.00 
and  is  available  from  computer 
stores  antl  b\  mail  from  PDI 
{shipping  and  handling  charge 
extra).  Five  of  (he  package's 
courses  -  Vocabulary  Builders  I 
and  II,  Analogies,  Number 
Seties,  anrl  Quantitative 
Comparisons  -  are  also  available 
individualiv. 

Program  Design.  Inc. 
11  hiar  Court 
Greenwich,  CT  06830 
{20^661 '8799 

Hayes  Stack 
Smartmodem  1200 

Hayes  Microconipiilci  Pro(hK(s, 
Inc.  iniroduccs  llie  Haves  Stack 
Smartmodem  11^00.  a  Bell  212 A 
compatible  modem  that  lets  RS- 
232C  corn]Kitil)k'  compiucrs  or 
lei'minais  coiiunLuiicate  over  tele- 
phone lines  at  1200  bps. 

The  Smartmodem  1200  con- 
nects directly  lo  the  telephone  line 
and  an  RS-232(^  port.  Ii  is 
appro\ed  by  the  FCC  for  direct 
conneclion  lo  anv  U.S.  telephone 
system  for  both  pulse  and  Touch- 


Tone  dialing.  Both  types  of 
dialing  may  be  combined  in  a 
single  command  with  |)ul,se  used, 
for  example,  to  access  a  PBX 
board,  and  rouch-'fonc  used  to 
dial  an  outside  ntunber. 

The  Smartmodem  1 200  is  ac- 
tually two  modems  in  one;  itoper- 
;itcs  at  either  0-300  bps  or  1200 
bps.  It  is  an  intelligeni  system  that 
executes  user  conunands  and  re- 
sponds with  cither  decimal  digit 
or  English  word  result  codes.  The 
modem  can  be  controlleti  by  anv 
programming  language,  and  it  in- 
cludes all  circuitry  for  auto-dial 
and  auto-answer,  thereby  elimi- 
nating the  need  for  auxiliarv 
equipment  and  making  the 
Smartmodem  1200  a  stand-alone 
system. 

Via  an  audio  monitor,  users 
hear  the  progress  ola  call  and  are 
alerted  to  wrong  numbers  and 
busy  signals.  A  simjjle  re|)eal  com- 
mand causes  tlie  Smartmodem 
1200  to  automatically  redial  a 
number.  Indicator  lights  on  the 
modem's  from  i^ancl  allow  a 
visual  check  of  its  operational 
status. 

Power-on  default  options  are 
controlled  by  the  posidon  of  eight 
switches,  four  of  which  can  be 
overridden  by  .software  com- 
mands. Options  include  full  (m 
half  duplex,  enable  auto-answer, 
and  result  code  type.  Unique 
"Set"  commands  allow  selection 
and  change  of  additional  para- 
meters such  as  dialing  speed,  es- 
cape code  character,  and  number 
of  rings  before  the  modem  an- 
swers a  call. 

The  Smartmodem  i  200  has  a 
two  year  limited  warranlv.  In- 
cluded with  the  Smartmodem 
1200  unit  are:  a  power  pack,  one 
modular  telephone  cable  to  con- 


nect the  iniit  lo  the  tcleplione.  and 
an  owner's  manual.  Suggested  re- 
tail price  is  $699.00. 

The  design  permits  other 
Hayes  components  to  be  stacked 
on  top  of  the  Smartmodem  1 200. 

Hayes  Microcomputer  Prod  tuts,  I  tic. 
5835  Peachtrec  Corners  East 
Norcross,  CA  30092 
(■IO-fH-f9-S79! 

The  Cosmic 
Balance  For 
Apple  And  Atari 


Strategic  Simtilations  Inc.  has 
introduced  The  Cosmic  Balance, 
one  of  the  fusl  foin-  games  in 
their  new  Rapidfire  line. 

Each  player  assumes  the 
dual  role  of  commander  and 
architect  of  a  starship  Heel.  For  a 
ship  of  given  size,  the  vai-ious 
parameters  and  trade-offs  in- 
clude: engine  (for  power),  drives 
(for  speed  and  maneuverability), 
weapons  (such  as  phasors,  di.s- 
ruptor  bolls,  plasma  torpedoes, 
seeker  mi.ssiles,  and  uiunanned 
fighter  swarms),  defense  bells, 
shields,  transporters,  and  space 
marines. 

Thei^e  is  a  crew  efficiency 
factor  which  affects  the  abililv  of 
a  ship  in  battle.  Ships  with  greater 
hull  space  have  more  room  for 
recreation,  allowing  for  greater 
crew  morale  and  efficiency. 

I'here  is  no  best  ship  in  this 
game  —  only  one  designed  with 
optimum  compromises  to  suii  a 
player's  style  of  warfare. 

A  typical  game  can  be  plavt'd 
in  as  little  as  ten  minutes.  With 
cither  t!ie  iwo-player  or  solitaire 
scenario,  the  semi-automated 
graphics  and  rapid  execution  of 
ship-to-ship  combat  are  features 
you'll  use. 

The  Cosmic  Balance  sells  for 
$39.95.  The  game  includes  a 
diskette,  rule  book,  and  player 
aid  cards.  It  is  designed  for  the 
48K  Alari  40O/800' computers 
and  for  the  48K  Apple  H  Plus, 
Apple  III,  or  Apple  II  with 
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Applesoft  ROM  card. 

Striitfgic  Simiilcilions  Inc. 
465  Fdirchild  Drive,  Suite  108 
Mountain  View,  CA  94043 

(-inm4-i353 

Commodore 
Bulletin  Board 

The  (lomiTKidore  Bulletin  Board 
System  has  been  introduced  to 
turn  a  user's  PET  or  (!:BM  into  a 
host  connnunications  system 
capable  of  sending  and  receiving 
messages,  progi-ams,  SEQ  and 
WordPro  files. 

Developed  by  Steve  Punter, 
author  ol  WordPro,  the  program 
has  several  other  features,  in- 
cluding tiscr  Log  and  daily  usage 
Log,  t'orniatted  messages,  op- 
tional private  messages  and  pro- 
tected programs,  optional 
password  sign-on,  a  bulletin 
section,  complete  editing  func- 


tions, and  more. 

The  system  may  be  used  in  a 
variety  of  applications,  such  as  a 
program  distribution  .setvicc  for 
business  or  education,  a  general 
message  service  for  commimity 
computer  u.sers,  or  a  private 
system  for  clientele  or  employee 
communications. 

The  package  comes  with 
sample  bulletins  and  HELP  files, 
remote  terminal  programs,  and  a 
28-page  manual  that  includes 
schematics  for  a  simple  telephone 
answering  device. 

Commodore  Business  Machines  Ltd. 
3370  Pharmnrf  Ave. 
Aginfourt,  Oiitfirio  MI  \V  2K4 
(416)499-4292 

Two  VIC  Games 
From  ComputerMat 

C'.oniputerMat  has  announced 


V'lC-20  called  Alien  Invasion  and 
Snakeout.  They  run  on  the  stan- 
dard VIC-20  and  include  color, 
graphics  and  sound. 

Alien  Invasion  has  2{)  differ- 
ent levels  of  play  and  lets  you 
move  your  laser  into  position  to 
defend  against  the  invader  forces 
descending  from  space.  Each 
invader  has  a  dilierent  poin( 
value,  and  bonus  points  are 
scored  if  you  destroy  the  invading 
forces  in  the  correct  order.  An 
invader  game  with  a  new  twist. 

Snakeout  provides  a  slith- 
erinsf  snake  that  moves  aroiuid 
the  screen  to  munch  blocks  for 
points  that  appear  at  random. 
The  snake's  tail  keeps  getting 
longer  and  will  get  you  in  the 
end.  Snakeout  can  be  played  by 
one  plaver,  or  two  if  you  desire. 
The  tape  also  includes  the  game 
Trappei"  as  a  bonus. 

Each  cassette  is  priced  at 
$9.95;  all  orders  should  include 


SOFTUinne  Frenzy 


PRQGRrtW 


COMPUTER   TCE     LIST 


nathBn*gie     

flNORDMEDR     __„ 

DAVID     MIDNIGHT     HfletC  I . 
DELtUlE     INVADERS     ___ 

MOUSKATTflCK        __. ._  l^ 

TIGERS     IN     THE    SNOM    _  1, 

ZDRK  r         _ 1  t 

APPLE  PPnTc~_I ^_^,  1, 

APPLE  SPICE  

BUB  ATTACK 1. 

CRUSH  CflUHDL  CHOMP  _  1, 

CVCLOD __,.^ '• 

DISKHANfiQER 

JAHBREAKESE  __.._ 1. 

RASTER  BLASTER  1, 

BNAKE  BVTE 1, 

TUMBLE  BUGS  __^ \, 


63.99  fl9»95 

22.99  34-95 

22,.99  54-95 

22-99  34-95 

22,99  34-95 

26-99  39.95 

2i.99  39.95 
29,95 

01  29.95 


-iUU 


-^ 


3-  ELEPHftNT  DISKS 

SS 

-SD  *!«? 

99/10 

DB 

-DO  *29 

99/10 

S" 

MAXELL 

DISKS 

MO 

-1  »3S. 99/10 

51 GNALHAN     MODEM 

-  ia\t  irKlulrf 
'  SOKlti  Mv!   or  K^ZM 
•  87.  99  Li»l  >!*.« 

C. ITDH    PROHRITER 
«499  NritUl  IM  i!n 
«f.37  S*riil      Lilt  fl<r2 


HEAP  CLEAN  KIT 
*?l  .99  Lilt  I^.« 


FLIP   N-   FILE 
»21 , 99  Lt  St  29.  95 


LIBBARV 
DISK  CASE 


*2.99  9». 


SEND  FOR  A  FREE  CftTALOG  SHOWING  OUR  FULL  PRODUCT  LINE 


The   COmPUTCR   €KI>A€// 


M-F     lO    «1    -    9    PM 
Sat     10    AM    -    6    PM 
313       S^SQ— iSS-^ 


P.O.     Be  X    569 ,     Dep  t    0 
Troy,    Ml    46099 


HdO    •2.00    far    shipping,    nl    r»il<le«its    add   4?.   ta<.    Mociy    o^d.r-B, 

cnwtkl    lillo-    10   divsl    accoted.      nC/UISA   ■cceplm]    "1th    c.rd    • 

.     datw.       Add    *1.50    ♦or    C.O.D-     Prices    subject     to    change. 
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A 

ATARI     /  ^\ 

800  (16K) $649.00 

400  16K , 279.00 

400  YOURS  to  32K  or  48K  CALL 

410  RECORDER  79.00 

810  DISK  DRIVE  449.00 

850  INTERFACE 165.00 

830  MODEM 149.00 

825  PRINTER 575.00 

481  ENTERTAINER  KIT 79.00 

484  COMMUNICATOR  KIT 309.00 

PRINTERS  —  Atari,  Epson,  Smith  Corona  CALL 

Prices  subject  to  change  without  notice. 
Shipping  extra.  No  tax  out  of  state. 
Ca.  residents  add  appropriate  taxes. 

WE  ARE  AN  AUTHORIZED  ATARI  SALES  AMD 
^^^     SERVICE  CENTER 

I        COMPUTERTIME,  INC. 

^^^  P.O.  Box  216 

Kentfieid,  CA  94914 

CALL  TOLL-FREE  800-227-2520 

In  California  SOO-772-4064 

For  product  and  price  list:  send  $2.0&  for  shipping. 
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$  1 .00  per  order  for  shipping. 

('ompulerMat 

i{oxl66-tDcft.P 

Lake  Havasu  City,  AZ  86403 

12"  Green  Screen 
Monitor  From 
Leading  Edge 

The  new  12"  green  screen  moni- 
tor has  a  suggested  retail  of 
$99.00.  The  ^13  pound  CRT 
features  a  composite  video  signal 
and  a  display  format  of  1920 
characters  (80  char,  x  24  lines). 
The  dimensions  are  40.0  cm  (\v) 
X  28.5  cm  (h)  X  32.0  cm  (d). 

Leading  Edge  has  a  one 
year,  no-questions-asked  retiun/ 
replacement  plan  should  the  unit 
fail. 

Lending  Edge  Products,  hir. 
225  Timiplke  Street 
Cantoti,  MA  02021 
(S00)343-6H33 

EPYX  Game  On 
ROIVI  Cartridge 
For  The  Atari 

Alien  Garden,  a  new  strategy- 
action  game,  has  been  released 
by  EPYX  for  the  Atari  400/800. 

As  a  hungry  alien,  the  player 
is  challenged  to  survive  in  a  world 
thriving  with  enticing  crystal  life 
(orins.  Some  crystals  arc  edible, 
but  others  explode,  killing  the 
player.  To  gain  tlie  most  points, 
the  player  must  decide  whether 
to  sling,  avoid,  or  eat  each  type  of 
crystal.  The  faster  he  does,  the 
more  rapidly  his  score  increases. 

A  wealth  of  crystals  -  up  to 
19  unique  species  — complicate 
the  [jjayer's  survival.  Nine  skill 
levels  add  to  the  challenge. 

Alien  (iarden  combines 
joystick  action  witli  arcade-style 
full  color  graphics  and  souncl. 
The  player  hears  the  shattering 
and  tinkling  of  crystals  as  they 
grow,  shrink,  and  explode  before 
his  eyes. 

Alien  Garden  is  available  on 


ROM  cartridge  for  the  Atari  400/ 
800  for  $39.95  from: 

EPYX 

P.O.  Box  4247 

Mountain  View.  CA  94040 

Conferences 
Scheduled  For 
Educators 

EdCOM  '82  ^  the  National 
Computer  Conference  and  Expo 
for  Educators  —  will  Ije  held 
October  21-24,  1982  at  the  L.A. 
Convention  Center,  Los  Angeles, 
California. 

EdCO\r82  will  feature  over 
200  seminars,  worksho[:)s.  dem- 
onstrations, exhibits,  and  hun- 
dreds of  computers  for  in-depih 
tutorials  and  hands-on  sessions. 

Presentation  topics  designed 
for  educators  at  all  levels  of  ex- 
pertise will  include  computer 
aided  instruction,  administrative 
u.ses,  classroom  inanagement, 
programming,  research  ap]>lica- 
tions,  authoring  latiguages,  litei- 
acy,  and  more.  All  of  these  ses- 
sions will  be  conducted  b\ 
nationally  recognized  profes- 
sionals in  the  field  of  computer 
education. 

For  more  information 
contact: 

Jayne  LaFoitntain 
EdCOM  '82 

2629  A'.  ScotLsdale  Road 
Scollidole,  AZ  85257 


:|:   ^  ^   ^;  ^:   ^i  ;|: 


The  Minnesota  Educational 

Ciotnpuiing  Consortium  (MECC), 
involved  in  the  implenietitatioiT 
of  instructional  computing  on  a 
local,  regional,  and  statewide 
basis,  is  s]jon.soring  a  conference 
(MECC  '82)  to  share  a  flecadc  of 
experience  serving  cdu(  alors. 
The  conference,  scheduled  for 
December  I  and  2,  1982  in  Min- 
neapolis, will  be  dedicated  to 
piaciical  sessions  directed  at 
educators  involved  in  promoting 
the  use  of  computers  in  schools. 
Sessions  will  cover  in-ser\'ice 


training  techniques,  software  and 
hardware  evaluations,  classroom 
teaching  strategies  and  activities, 
K-12  curricula  plamiing.  and 
promotional  events,  including 
computing  contests  for  teachers 
and  students.  Banquet  sessions 
will  featuie  addresses  h\  Steve 
jobs.  Chairman  of  the  lioard 
oi  Apple  Computer,  Inc.  and 
Roger  Badeschar,  President  of 
.Atari,  Inc. 

In  addition  to  the  main 
conference,  one  dav  pre-  and 
post-conference  workshops  will 
be  offered  on  Using  Computers 
in  the  Classroom,  .Advanced 
Microcomputer  Progranmiing, 
In-service  Training  Techniques, 
and  Courseware  Develojjment. 
All  conference  acti\  ities  and 
workshops  will  provide  partici- 
pants with  the  ideas,  instruction, 
and  materials  to  enhaine  instruc- 
tional computing  in  their  home 
institutions.  For  more  informa- 
tion and  registration  forms, 
write: 

MECC  -S2 

2520  Broadway  Drive 

St.  Paul,  MN  551 13 

The  International 
Software 
Directory  Goes 
On-line 

The  International  Software 
Dalaljase  is  now  available  on-line 
tlirough  Lockheed  Dialog.  .As  is 
the  hardcopv.  it  is  full\  searchable 
by  machine,  operating  svstem, 
subject,  vendor  and  price.  And 
now.  with  this  on-line  service 
through  Lockheed,  it  has  full 
text  searching  by  key  words  in 
any  or  all  fields.  This  featuie 
helps  you  find  the  piece  of  .soft- 
ware you  need  to  run  on  the 
system  vou  have  and  within  the 
budget  allowed. 

Lockheed  Dialog  is  an  inter- 
national information  retrieval 
service  making  the  .software 
database  available  to  its  subscrib- 
ers. This  database  is  updated 
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APPLE    DISK 

The    ultimate    nibble   copier 

NIBBLES    AWAY    II  MO-rTS'  59.95 

The    ultimate   copy    utility 

SUPER    DISK    copy  ■ikHLlU'  24.95 

The    ultimate    mdlling    list 

MR.    LISTER  ISt^rTS"  69.95 


PMC  12"  COLOR  MONITOR 
ATARI  400  IfaK 


»2S9 . 95 
»289.95 


ATARI  (riassette,  (dlisk, 
programming  secrets 
TRICKy  TUTORIALS  dl-ftea 
invitation  to 
PRDGRAMMIM6  til 
invitation  to 
PROGRAHMIMO  «2  or  *3  ea 
Fir¥it  Book  of  Atari 
Db  Re  Atari 
Technical  Ref  Nates 
Inside  Atari  Dos 
all  six  tricky  tutorials 
In  DELUXE  BINDER 
1 ncredi bl e 
MICROSOFT  BASIC 
incredible 
MACRO  ASSEMBLER 


usit'rrr   id) 


P.O.Bqk  6007-169  169B  Market  St 
Redding,  CA  V6001   Ph:  916-221-1312 
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tore    in    t^e    do^ntortn    sTT^cppinq    m.ill.        We    have 
iiriipiit  e-r     1  t  efl>5    yau    are    **VFr     llitt'ly    to    ^ee. 
order     terms:        Crtshi»r"5h    Checl     or    mcney    ord^r. 
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CRT'S  •  PRINTERS  •  TELEPRINTERS 


•  NEW* 
DEC  LAIOO 

Dual  Mode 

Matrix  Printer 

CALL  FOR  PRICE! 

DEC  LA12D 

"LA  t20  Re0facom&nt" 

$1599.00 


•LOW* 
DIABLO 

630RO  -  RS232C 

$1899.00 

630KSR CALL 

630  API NEW 

$1649.00 

620-RO NBW 

$1149.00 


*NEW* 

3M  WHISPER 
WRITER 

•  TWX/TELBX 

•  TIME  SHARE 

•  Computer  Terminal 


ANADEX 

9500/9501 

$1125.00 


CALL  FOR  OUR  LOW  PRICES  ON 


•  TELEVIDEO  .DIABLO  *  DEC 
.  ANADEX        •  aUME      •  T.I. 
.TELETYPE      .  C.ITOH    *  3M 


TOLL  FREE  (800)  854-6028 


SAVE  ON 
PREPAID 
ORDERS 


T 


MASTERCARD 

VISA 

ACCEPTED 


T 


C.O.D. 

REQUIRES 

15%  DEPOSIT 


FOR  ORDERING 
INFORMATION 
PLEASE  CALL 


MICROMAH 

PO.  Box  32V7 
Sania  Ana.  CA  927D3 
Phone:  7Hpi\-43iB 
TWX:  <Jia  595  1146 


Software  Specials 
25%  DISCOUNT 

ADVENTURE 

INTERNATIONAL-  Your  Cost 

Preppie   Cass  18'" 

Disk  22^ 

BRODEBBUND- 

Choplifter  Disk  26^" 

Track  Attack                 32K  Disk  22^'' 

David's  Midnight  Magic      Disk  26*" 

Stellar  Shuttle        Cass  or  Disk  22'' 

Apple  Panic    48K  Disk  22^'' 

Star  Blazer Disk  23' ' 

DATASOFT- 

Text  Wizard    32K  Disk  74  "■ 

Pacific  Coast  Hwy.  Cass  or  Disk  22'' 

Shooting  Arcade    Cass  or  Disk  22''' 
Clowns  &  Balloons 

16K  Cass  or  Disk  22^» 

Canyon  Climber    ...     IfiKCass  18'" 

16KDisk  22*' 

UK- 

Lcttcr  Perfect               24K  Disk  112*^ 

ON-LINE  SYSTEM  S- 

Froggcr Cass  or  Disk  26™ 

Ultima  I   Disk  29" 

Ultima  II   Disk  44  "-> 

Crossfire   Cass  or  Disk  22^'' 

Jawbreaker   Cass  or  Disk  22'^ 


A 

ATARI 

A  WlfrH<  CcK™TUn>C*tiOni  Gomppny 


M     ' 

» 

'' 

■  ""S»^ 

i 

m 

s 

\ 

ATARI  800~ 

16K  S639 
32K  $718 
48K    $797 

\  ATARI  400 

i6K  5269 

410  Program  Recorder S79 

810  Disk  Drive S439 

830  Modem S155 

850  interface             S165 

16K  Ram  Module   $79 

Inlec  32K  Ram  Board   $95 

Inlec  -ISK  Ram  Board   $195 

COMMODORE- 
VIC  20     $235 

Dalasette   $65 

Disk  Drive   $489 

Printer                     S335 

Epson  MXSO'MXIOO   CALL 

Citoh  Prowriter  S485 

ORDERING  INFORMATIOM;  We  accept 
Ordei.  or  Personal  Check  (Allow  14  days  to 


K-BYTE-                                 Your  Cost 

K-Razy  Shootout   Cart  37*'' 

K-Razy  Krittcts   Cart  37" 

K-Razy  Patrol   Cart  37" 

K-Razy  Antiks   Cart  37''' 

ROKLAN- 

Gorf  16K  Disk  29'' 

Wizard  of  Wor   16K  Disk  29" 

SIRIUS- 

Cyclod   

Snake  Byte   48K 

SYNAPSE- 

File  Manager  800  40K 

Disk  Manager   32K 

Nautilus   .       32K  Cass  or 

Slime    16K  Cass  or 

ProtectcT      .     32K  Cass  or 
Chicken    ...     16KCassor 
PRISM - 
Galactic  Chase   . 


Disk  22" 

Disk  22" 

Disk  74''= 

Disk  22« 

Disk  22" 

Disk  22" 

Disk  22" 

Disk  22" 


16KCass 
16K  Disk 


18' 
22^ 


VISA,  MASTERCARD,  Cashier  Check.  Money 
dear).  California  residents  add  6%  Sales  Tax. 

SHIPPING  INFORMATION:  We  ship  All  Orders  UPS.  ADD  $2.00  for  software  orders 

of  any  amount.  Hardware  orders  add  2%. 

CALL  or  WRITE  for  FREE  CATALOG.  All  Atari  SofKvare  at  a  20%  Discount. 


r^^rj^jT>.  2 1999  Van  Buren  Street 

Vl  O  U  N  D  Grand  Terrace.  CA  92324 

"^  ELECTRONICS  (714)  7830556 
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continuously,  thus  keeping  sub- 
scribers up-to-date  on  new  soft- 
ware packages. 

Imjmiil  f.ditiotis 
1 520  Soulh  College 
Furl  Collins,  CO  80524 
(303)482-5574 

Professional 
Software  For 
Commodore 
Machines 

Professional  Sol'tuare  has  in- 
H'ocluced  foin-  new  software 
[jackages: 

-  Wimll^ro-ML  (Multi-Lingual)  is 
designed  specifically  for  tiie 
Clonnnodore  SOOO  series  com- 
puter. It  gives  the  user  access  to 
word  processing  in  fi\e  languages 

-  English,  Ciernian,  French, 
Spanisii,  and  Italian.  The  user 
can  also  switch  back  and  forth 


between  languages  without  losing 
the  text  in  memory. 

-  WordPro-Mail  List  is  designed 
for  mailing  lisi  applications  on 
Conunodore  computers  and  for 
u.se  in  conjunction  with  WordPro 
software.  It  includes  a  mini 
W'ordPro  text  editor  and  permits 
automatic  entry,  without  re- 
typing, of  mailing  lists  already 
stored  on  disk.  Suggested  retail 
price  is  Si 95. 

-InfoPro,  for  Commodore  8000 
anri  9000  series  computers,  has  a 
Super  Scan  feature  for  rapid 
search  of  stored  data  for  specific 
information.  It  prints  user- 
defined  reports  with  specific 
formats  and  can  create  per- 
sonalized letters  or  documents. 
Suggested  retail  price  is  $295. 

-  The  Administrator,  for  the  Com- 
modore 8032,  links  "master" 
records  to  "transactional"  records 
and  tracks  tran.sactional  history. 


ATTENTION 

VIC-20 
OWNERS 

We  liave  CHALLENGING  GAMES 
for  your  continuous  enjoyment 

A  NEW  LINE  designed  for  VIC-20 

at  $14.95 

•  Chimp  Ctiase 

•  Blasteroids 

•  Cosmic  Crusader 

at  $16.95 

•  Ultimate  Tank  * 

•  Cosmic  Crystals 

Pricesplus$1.50  for  shipping 

Check,  money  order,  VISA,  r\/lASTERCARD 

*    Requires  3K  or  8K  expander 


LITTLE  WIZARD  DISTRIBUTING 

622  North  Broadway,  #301 

Milwaukee,  Wisconsin  53202 

(414)273-5460 


Computer 
T-Shirts 


50%  Cotton 
50%  Pofyester 


Computer  Hotshot 


$799 


7 


Checks 
Onlv 


Illinois  tesidenrs  "1*0  l  nve  t^V 

add  5%  soles  ta«     Love  Me.  LOVk 

'■1  no  Posloge  and  Hofwdlirig 


CoO^P^^' 


The  Paper  Tiger 

'0  ■  5  Sniri  I  ondo  rioCH  Mall 
t.hampoig'v  Illinois  6ia?(l 


It  includes  a  mailing  list  label 
print  option  and  a  Report  Gencr- 
at<jr.  Suggested  retail  price  is 
$595. 


Professional  Stifhi'd  rr, 
51  Fremont  Street 
Needham.MA  02194 
(617)444-5224 


h. 


Computer 
Programming 
Contest 

The  American  Heait  Association, 
Greater  Boston  Division,  is  taking 
a  new  approach  U)  heart  Iieallh 
education  -  an  electronic  ap- 
proach. The  American  Heart 
As.sociation.  in  conjunction  with 
Classroom  (Computer  \'eti's.  has 
announced  a  "Heart  Health 
C'omputer  Programming  Con- 
test" to  solicit  the  development  of 
programs  on  health  education 
for  eventual  national  rlisiribution 
to  s(  hools. 

Progi-ams  should  be  aimed 
at  an  elementary,  junior  high,  or 
high  school  audience,  and  should 
deal  with  ways  in  which  heart 
disease  can  l)e  ]Heventcd.  The 
Surgeon  General  of  the  L'niicd 
Slates  has  recommended  preven- 
tion of  heart  disease  as  a  national 
priority,  and  tlie  I  leart  A.ssocia- 
lion  has  started  its  campaign  to 
educate  youngsters  aliout  the 
importance  of  good  habits  early 


APPLE  SPEAKS 
INTELLIGENTLY! 


The  people  who  dared  to  teach  Atori  to  talk  are  again 
challenging  the  microcomputer  establishment  with  the 
VOICEBOX  SpeechSynthesizer  for  Apple.  This  low  cost  intel- 
ligent peripheral  can  speak  thousands  of  words  unassisted, 
generated  directly  from  its  firmware  ROM  dictionorv  lo- 
cated on  its  plug-in  cord.  This  means  that  speech,  with 
vorioble  intonation  and  speed,  con  be  used  in  any  of  your 
apple  programs  without  ever  having  to  bother  loading  a 
disk.  And,  in  case  you  wont  to  expand  your  dictionary  to 
include  unusual  words  or  words  in  foreign  languages,  you 
can  easily  define  them  with  our  64  phonemes  ond  store 
them  by  the  thousonds  on  one  of  the  six  special  dictionaries 
provided  for  on  our  disk. 

In  addition  your  VOICEBOX  for  Apple  can  be  easily  coded  to 
sing  on  key  with  uniform  barlengfhs  ond  you  can  store 
(record)  your  songs  on  disk,  retrieving  and  modifying  sec- 
lions  whenever  you  want.  With  the  disk  system,  you'll  olso 
enjoy  an  educational  random  sentence  generator  and 
graphic  speech  animotion!  The  VOICEBOX  for  Apple  will 
run  on  32K  Apple  II  with  Applesoft  or  Apple  II  Plus  systems 
equipped  with  sixteen-sector  disk  drives.  VOICEBOX  for 
Apple  comes  with  loudspeaker  ond  disk.  The  Alien  Group 
also  mokes  a  less  expensive  VOICEBOX  for  Apple  with  all 
features  (including  expandable  disk  dictionory).  but  ex- 
cluding firmwore  ROM  and  singing  capability.  Speaker  is 
optional  on  this  unit. 


For  Atari  users. 
the  VOICEBOX  for 
I6K  ond  up  Atari 
plugs  directly  into  the 
serial  port.  No  extra  cobles  ere 

needed  and  no  speaker  is  needed  since  the  speech  comes 
directly  over  your  TV  monitor.  This  unit  hos  all  speech  syn- 
thesis features  except  singing  and  firmware  ROM. 
AL-3001  VOICEBOX  for  Apple.  With  firmwore  ROM,  singing 
capability  ond  speaker  S215.00 

AL-3501  VOICEBOX  for  Apple,  Without  firmwore  ROM, 
singing  capability  and  speoker  S  1  39,00 
AL-4001  Speaker  for  AL-3501  (the  AL-3501  will  also  work 
with  any  other  speoker)  S!5,00 

AL-500 1  VOICEBOX  for  Atari       S  1  69.00 

All  mall  orders  are  on  a  10  day  moneyback  guarantee  if 
you're  not  completely  satisfied.  When  ordering  enclose 
check  or  money-crder  or  state  VISA  or  MASTERCARD  num- 
ber Send  moil  orders  to: 


THE  ALIEN  GROUP 

27  West  23rd  Street 

Dept. ::'.  .3 

New  York,  New  York  1001 


or  Telephone  orders 
from  10  AMto6  PAA 
New  York  lime 
(212)  924-5546 


ALSO  AVAILABLE  AT  LEADING  COMPUTER  STORES 
THROUGHOUT  THE  WORLD. 


DISCOUNT  COMPUTER 


APPLE 


Cannonball  BMi 

Mouskattack 

Bandits 

Lemmings 

A2-fS  1 

AP-PGI(Pinball} 

Goldrush 

Deadline 

Eirminator 

Ra^er  Blaster 

PFS 

D  9.  Master 

T  G  Game  Paddles 

T.G.  Jcyslick 

Visicalc  3.3 

Frogger 

The  Joyporl 

Snack  Attack 

Gorgon 

HhRes  Adv  -?  Wiz  and  Princess     32.95 

Hi-Res  Adv  -1  Mission  Asteroid 

Hi'Res  Adv  =5  Time  Zone 

David  s  Midnight  Magic 

Tfie  Home  Accountant 

Apple  Panic 

Bug  Attack 

Magic  Wmdcw 

Super  Text  It 

Visitrend/VisipiOl 

Castle  WcHenstem 


S  29  95  S  2100 

34  95 

25  00 

34-95 

25.00 

34.95 

25.00 

29,95 

21.00 

29.95 

21.00 

29.95 

21,00 

34.95 

25  00 

49.95 

36  00 

24.95 

18.00 

29.95 

21.00 

125,00 

90  00 

^29.00 

165.00 

39.00 

29.00 

59.00 

44.00 

250.00 

190.00 

34.95 

25.00 

7495 

54  00 

29,95 

2100 

39  95 

29  00 

32.95 

24,00 

19.95 

14  00 

99.95 

72  00 

34.95 

25.00 

74.00 

54.00 

29.95 

2100 

29.95 

2100 

99  95 

72  00 

150.00 

10000 

300  00 

240  00 

29  00 

2100 

BCIppkZ      ^commodore      IKJ 


Adventures  1;  12 
WordStar 
Data  Star 
Mailmerge 
Supersorl 
SpellStat 
WordMastei 
CalcSIar 
Basic  Compiler 
Basic    80 
dBase  If 
SuperCalc 
Gratiam  Donan  - 
Acctjunis  Payahte 
Graham  Dorian  - 
Accoumts  Receivable 


Temple  ot  Apshai 

T^e  Home  Accounlanl  Plus 

MathcmagiC 

IBM  Joystickis 

Visicalc 

Visicalc*2S6  K 

Qeadlme 

SuperCalc 


MANY  MORE  PHOGRAMS  AVAILABLE 


TERMS:  Send  check  or  money  order 
(or  total  purchase  price,  plus  S2.00 
for  shipping.  Ml  residents  add  4% 
tax.  CO.D,  accepted. 

1>  WFOS   TRADEMARK 


A 

ATARI' 


S 129  00 
49500 
350,00 
150  00 
250  00 
250  00 
15000 
295  00 
39500 
350  00 
700.00 
295.00 


S  97  00 
350.00 
275  00 
100  00 
175  00 
175,00 
100  00 
190.00 
295  00 
260.00 
520.00 
225.00 


TRS-80 


tOOOOO     720.00 
1000  00     720  00 


S  39.95  S  29  00 
150.00     110  00 


Allack  Force  (d)  S   19  95  S   16.D0 

GalaKV  Invasion  (1)  15,95  12.00 

Invasion  Ormn  (did I  24  95  18  00 

Sorcertr  ol  Siva  (d)  (t|  29.95  22  00 

nescijeaiRigelKlMtl  29-95  22.00 

Crush,  CiumblE  t.  Chomp  Id)  (1)       29.95  22.00 

Hellfiie  Wairior  (d}{t)  39  95  29.00 

Galaciic  TradeKI)  14.95  1100 

Galactic  Trilogy  (d)  39.95  29  00 

Le  Slick  39.95  29,00 

SargonlMH  29.95  2100 

Bailie  otSliiloh  (I)  24  95  1800 

TigejsinltieSnow(l)  24  95  IS  00 

FlighlSlinulalm(l)  25  OO  1900 

Alien  Armada  (d]  18,95  14  OO 

Adventures  t- 12  (Gold  Edilmnl  (tl  100.00  75.00 


69.95 
64,95 
200,00 
250  00 
49,95 
295  00 


70.00 
48.00 
160  00 
200  00 
36  00 
220  00 


SUPER  SPECIALS 

Zenith  12    Green  MonJlor  S120  00 
Inlec  32K  Baard  |Alari|  S85  00 


T,-Ca5?ene 
0  =  Disk 
C^Canridge 


)W^^ 

^ES 

* 

f 



kTARI                        hull  iiii""i 

Bug  Atiack  !d)|il 

S29  95 

S21O0 

;rossiiie  Idl  (II 

29  95 

2100 

)eadline  (HI 

49,96 

36  00 

Megalegs  (11 

34  95. 

25  00 

5h05l  Hunler(d| 

34  95 

25,00 

'acf^an(c) 

44.95 

33,00 

Centipede  (c) 

44.95 

33,00 

Tumtjle  Bugs  (d) 

29  95 

2100 

Aclion  Quest  (did I 

29  95 

2100 

3allle  Trek  (d) 

39  95 

29.0U 

Siai  Wanio!  (1) 

39  95 

29  00 

SCBAM  (!l 

24  95 

IBOO 

inwaston  Orion  (d)  (t) 

24  95 

IBOU 

SuivivairAdveniure  (11 

2495 

1800 

Personal  FinanCG  ManagemenI 

74.00 

54,00 

Jawbreaker  (d|  (I) 

29.95 

21.00 

Fmggcr  Id) 

3495 

25  00 

flasicr  Blaster  (dl 

29  95 

21,00 

Apple  Panic  (d) 

29.95 

2100 

Ten  Wirard  |d) 

99,95 

7500 

Maich  Raceis  (d) 

29  95 

2100 

Visicalc  (dl 

25O00 

195,00 

Hi-Hes  Adv  Wi;  anr)  Princess  (d|  (1)32,95 

24,00 

Star  Raiders  (c) 

49,95 

36  00 

AsleroiPsId 

4495 

33.00 

K-Raiy  Shooloul  (c) 

4995 

ibUU 

Midway  Campaign  (t) 

1600 

12  0*1 

Crush,  CiymOle  and  Chorap  ([) 

29  95 

2100 

Canyon  Climber  {d) 

29,96 

21U0 

^  VISA  AND  MASTERCARD  ACCEPTED 


STROM  « 


P.O,  Box  197 
Plymouth,  AAi.  481 70 
(313)  455-8022 


SYSTEMS  INC, 


WRITE  OR  CALL  FOR  FREE  CATALOG 

PHONE  ORDER  HOURS 

4PM  -  7PM  MON.  -  FRI. 

INCLUDE  CARD  NUfvlBER 

AND  EXPIRATION  DATE  WITH 

CREDIT  CARD  ORDERS. 

INCLUDE  TYPE  OF  COt^PUTER. 
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in  life. 

The  best  program  entry  has 
the  potential  to  receive  SI 500. 00; 
]  I  other  entries  may  receive 
$500.00.  Programs  are  to  be 
written  in  BASIC  language  to 
run  on  the  Apple,  Atari,  TRS-80, 
Texas  Instruments  or  the  Com- 
modore PET  Microcomputers. 
All  entries  must  be  received  by 
January  31,  1983.  A  panel  of 
computer  and  education  experts 
will  act  as  judges  and  will  reach  a 
decision  by  Spring  1983. 

For  further  information, 
write  before  December  1,  1982  to: 

Heart  Health  Computer 
Programming  Contest 
American  Heart  Association 
Greater  Boston  Division 
33  Fourth  Avenue 
Needham,MA02I94 

Apple  Software 
For  Children 


Thiee  software  programs  for  use 
in  the  home  by  children  three  to 
1 3  have  been  introduced  by  The 
Learning  Company. 

The  new,  interactive  pro- 
grams -  Bumble  Games,  Bumble 
Plot,  and  Juggles'  Rainbow - 
were  developed  for  use  on  Apple 
personal  computers.  TJie  learn- 
ing piograms  use  color  graphics 
and  music  to  encourage  partici- 
pation by  children  and  parents. 

The  new  programs  areaddi- 
tions  to  The  Learning Cxjmpany's 
"Building  Blocks"  software.  The 
building  block  structure  of  the 
programs  guides  children 
through  pr(jgressively  more 
difficult  learning  games. 

Bumble  Games  is  a  set  of  six 
colorful  number  games  guided 
by  Rinnble,  a  creattire  from  the 
planet  Furrin.  These  games  help 
cltildren  from  four  to  ten  learn 
how  to  describe  locations  on  a 
map,  to  understand  charts  and 
graphs,  and  to  do  basic  coni]>iUer 
graphics.  Children  also  learn 
basic  math  skills  from  the  pro- 
gram. Its  L'.S.  price  is  S60. 

Bunihlc  Plot  also  features  the 


Bumble  character  and  is  a  set  of 
Five  games  using  skills  learned  in 
Bumble  Games.  It  expands  the 
child's  learning  experience  by 
using  negative  and  positive  num- 
bers. Children  from  eight  to  13 
are  asked  to  identify  and  pair 
numbers,  read  a  sonar  map,  and 
draw  on  the  screen  tising  the 
game's  computer  graphics.  The 
U.S.  price  is  $60, 

juggles'  Rainbow  introduces 
children  from  three  to  six  to 
prereading  skills  and  gives  them 
a  basic  understanding  of  com- 
puters. Children  learn  the  con- 
cepts of  above/below  and  left/ 
right  as  they  generate  patterns 
with  playful,  colorful  graphics 
and  music.  They  also  work  with 
lines  and  circles  that  help  them 
identify  the  letters  P,  D,  B  and  Q^ 
the  most  difficult  in  the  alphabet. 
The  U.S.  price  is  $45. 

:^   :f:    :|:    :J:    :ii    :J:    Jp 

The  first  two  offerings  in  a 
family  of  "Discovery  Tool" 
microcomputer  .software  pro- 
grams foi'  use  by  children  from 
six  to  13  have  also  been  intro- 
duced by  The  Learning  Com- 
pany. The  two  programs  -  Ger- 
trude's Puzzles  and  Rocky's  Boots 
-  were  developed  for  u.se  on 
Apple  personal  computers. 

"Discovery  Tool"  software 
features  an  animated  graphics 
editor  that  allows  chiklren  to- 
create  animated  objects  and 
move  through  many  c:onnecting 
rooms  via  the  computer  screen. 
The  proprietary  software  pro- 
vides continuous,  interactive 
feedback  and  enables  players  to 
create  new  shapes  and  colors, 
draw  new  characters,  and  even 
devise  whole  new  games. 

The  programs  stress  logical 
thinking  and  help  expand  a 
child's  potential  for  creative 
thinking.  The  programs  can  be 
enjoyed  bv  those  as  voimg  as 
four  and  are  challenging  even  to 
adults. 

Gertrude's  Puzzles  features 
Gertrude  the  Go-Getter  Goose,  a 


labyrinth  of  rooms,  and  objects 
of  various  shapes  and  colors.  By 
moving  Puzzle  Pieces  pla)ers 
learn  to  form  color  and  shape 
patterns.  The  progressively 
challenging  puzzles  involve  think- 
ing about  the  colors  and  shapes 
oi  the  pieces  on  the  screen.  Vo 
begin  each  puzzle,  Gertrude  Hies 
off  and  returns  with  a  new  set  of 
shapes.  The  games  help  children 
develop  reasoning  skills  and 
learn  to  s(jlve  problems  with 
incomplete  information  by 
analyzing  what  thev  see. 

Rocky's  Boots  challenges 
players  to  build  point-scoring 
logic  machines  in  an  arcade  game 
setting.  Players  build  machines 
with  conventional  logic  symbols 
for  and,  or,  not  -dndjlip-floj).  While 
building,  they  learn  about  the 
basics  of  computer  circuits.  The 
object  of  the  game  is  to  build  the 
most  efficient  machines. 

The  U.S.  price  of  each  pro- 
gram is  $75. 

The  Learning  (Company 
•nVO  Alpine  Road 
Portola  Valley,  CA  94025 
(415)851-3160 

Disk  Based 
Data  Manager 

MicroSpec  Ltd.  has  released  its 
disk  Data  Manager  for  the  Com- 
modore VIC-20.  It  is  a  com- 
prehensive data  management 
system  that  allows  users  to  define 
and  manage  their  own  data  base 
and  record  entries  on  diskette. 
The  system's  menu  includes: 

—  Create  a  File  builds  the  data  base 
and  creates  a  description  file  on 
the  disk. 

—  Add  a  Record  allows  entry  of 
records  to  the  disk. 

—  Delete  a  Record  deletes  records 
from  the  file  and  makes  the 
record's  space  available  to  the 
user. 

—  Change  a  Record  allows  the  user 
to  change  or  edit  any  pre\iously 
entered  record. 

—  Browse  Through  the  File  allows 


PAC-MAN 32.95 

CENTIPEDE 32.95 

CAVERNS  OF  MARS 29.00 

STAB  RAIDERS 32.95 

ASTEROIDS 28.00 

MICROSOFT  BASIC 75.95 

MACRO  ASSEMBLER 76.50 

ENTERTAINER 79.00 

MICROTEK  32K 

BOARDS  99.00 

PRICES  ABE  SUBJECT  TO  CHANGE 
ABOVE  ARE  PREPAID  PRICES. 


BOOKKEEPER  KIT 189.00 

BOOKKEEPER 115.00 

ATARI  SPEED  READING...    59.00 

MY  FIRST  ALPHABET 27.95 

CANYON  CLIMBERS 21.21  (C) 

25.46  (D) 

CRANSTON  MANOR 24.95 

DEADLINE 39  00 

AXIOM  80  COLUMN 

IMPACT  PRINTER 29900 


PACIFIC  COAST  HIGHWAY,  21.21  (C) 
26.46  (D) 

ZORK   I  &  II 33.96  ea, 

MISSILE  COMMAND 28,00 

K-RAZY  SHOOTOUT 34,95 

K— STAR  PATROL 34,95 

K-RAZY  KRITTERS 34.95 

K-RAZY  ANTiKS 34.95 

THRESHOLD 29.95 


400 269.00 

800 639.00 

810 - 429.00 

BLANK  DISKS  (10) 24.95 

AXIOM  IMP4OAA1B0 

499.00 


COLUMN  IMPACT  .. 

A 

JVTART^ 


ATARI  IS  A  REGISTERED  TRADEMARK. 


WE  ALSO  CARRY  PERCOM  SYSTEMS  AND  MUCH  MORE! 


WE  REGRXIT- 


WE  CAN  NO  LONGER 
LIST  ALL  OF  OXTR  FRIGES 

(that's  how  close  we 
cut  our  margins]. 

But  we  still  have 

great  deals: 

COMMODORE  8032 
$1065.00 

And  we  now  have  a  mega- 
value  catalog  for  just  a 
dollar.  Gall  or  write  today. 

PHILADELPHIA 

COMPUTER 

DISCOUNT 

P.O.  Box  170 

St.  Davids,  PA  19087 

(816)  687-8B40 
MAIL  ORDBH  FHOITE 

1-800-348- li389 


Call  P-B.lC.E- 
„,  big  savings  0" 

pnovies 


^^>>^ 


Remembef. 

Si^ateofle.  on  Ro- 
stock itet^s. 


P^^^'^^me  '1211  super  ex-         552.OO 
Commodore  ^        » 

expander 


Commodore  1 5^0  o        programs. 
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the  user  to  scan  or  sequentially 
review  the  records  in  the  data 
base. 

-  Search  the  File  allows  the  user  to 
search  the  data  base  and  display 
specific  records  on  the  screen 
according  to  user  criteria. 

-  Pri))t  the  File  allows  users  to 
piiiit  a  hardcopy  report  ac- 
cording to  their  own  specifica- 
tions. The  order,  limit,  number 
of  fields,  field  position,  and 
optional  totals  by  numeric  fields 
may  be  specifieci. 

-  Exit  saves  the  binary  recoid  key 
map  and  returns  to  BASIC. 

The  system  will  store  up  to 
1200  records  on  a  single  disk. 
Any  record  can  be  retrieved  and 
displayed  direcdy  without  having 
to  read  any  intervening  records. 
The  system  requires  a  minimum 
of  8K  free  memory  to  operate. 
The  Disk  Data  Manager  System 
sells  for  $59.95,  complete  with 
documentation  and  a  storage 
binder.  MicroSpec  Ltd.  also 
offers  the  system  on  any  Com- 
modore CBM  or  PET,  the  new 
Commodore  64,  the  Atari  800, 
the  Apple  1 1,  and  the  IBiM  Per- 
sonal Computer. 

MicroSpec  Ltd. 
2905  Ports  O'CatI  Court 
Piano,  TX  75075 
(214)867-1333 


Mathematics 
Review  For 
Standardized  Tests 

Program  Design  has  released 
(hiantilative  Compeirisous  for  Atari 
400  and  800  computers.  This 
course  prepares  students  for  the 
type  of  math  problems  commonly 
found  on  the  Scholastic  Aptitude 
Test  (SAT)  and  on  other  aptitude 
and  intelligence  tests.  It  reviews 
the  principles  that  form  the  basis 
of  mathematics  from  beginning 
arithmetic  through  elementary 
algebra  and  plane  geometry. 

Many  of  the  mathematics 
questions  found  on  standardized 
tests  ask  test-takers  to  compare 
two  quantities  or  mathematical 
expressions,  and  indicate  which 
of  the  two  is  greater.  There  are 
foiu"  possible  answers: 

1 .  Quantity  A  is  larger  than 
Quantity  B 

2.  Quantity  B  is  larger  than 
Quantity  A 

3.  Quantity  A  equals  Quantity  B 

4.  Which  quantity  is  larger  cannot 
be  determined  from  the  informa- 
tion given 

The  questions  in  Qimntitative 
Comparisons  are  presented  in  this 
format.  Tlie  course  includes 


seven  lessons  and  a  final  test. 
Each  lesson  tests  a  person's  knowl- 
edge in  one  or  mot  e  mathematical 
areas: 

Lesson  1  —  Numbers  and 

Arithmetic 
Lesson  2  —  Roots  and  Exponents 
Lesson  3  —  Fractions 
Lesson  4  —  Decimals  and  Percent 
Lesson  5  -  Angles  and  Plane 

Geometry 
Lesson  6  -  Algebra 
Lesson  7  -  Graphs  and  Units  of 

Measurement 

The  course  includes  a  booklet 
that  contains  explanations  of  the 
various  types  of  problems.  For 
example,  here  is  a  typical  problem 
from  Qiiaiiiitative  Comparisons: 

Which  is  bigger? 

A  B 

6.5%  651100 

1 .  A  is  larger  llian  B 
1 .  B  is  larger  than  A 

3.  A  equals  B 

4.  Can't  determine 

The  answer  is  2;  B  is  bigger 
than  A.  If  the  student  doesn't 
understand  the  problem,  be  or 
she  is  told  to  turn  to  Explanations 
46  and  47  in  the  booklet,  which 
state  "A  percent  is  a  fraction  with 
a  denominator  of  100"  and  "1  o 
write  a  fraction  as  a  percent, 
cliange  the  fraction  to  a  decimal. 


ep#   VANTEC   80 

The  COMPLETE  80  COLUMN  VIDEO  Board 

with  HIGH  RESOLUTION  GRAPHICS 

CAPABILITY  for  your  APPLE. 

At  last ...  a  complete  video  board  for  your  Apple !  I  or  Apple 
in-  microcomputer.  No  longer  are  "Soft  Switches,  Lower 
case  Eproms"  and  low  quality  graphics  necessary,  By 
mixing  ttie  80  column  video  directly  onto  the  normal  video 
output,  either  high  resolution  graphics,  low  resolution 
graphics  or  40  column  text  may  be  combined  with  the 
80  column  display. 

Save  $90  on  Introductory  Special ....  (List  $389) ....  $299* 

RC  Electronics  Inc. 

5386  Hollister  Ave.,  #D,  Santa  Barbara,  CA  931 1 1 
(805)968-6614 


Dealer  Inquiries  invited 


•  The  VANTEC  80  Is  the  only  board  that  can  overlay  an  80 
character  display  on  the  normal  Apple  video. 

•  Software  switching  between  80  &  40  character  displays. 

•  Mix  High  Res  or  Lo  Res  graphics  with  the  80  character 
text  display. 

•  Upper  and  lower  case  characters  with  shift  mod  provided. 

•  Flashing  or  inverted  block  video  cursor 

•  Apple-soft,  Apple  Pascal  and  Z80  Softcard*  compatable. 

•Special  Inlrodyctory  Pricing  available  for  systems  purchased  belore  Nov,  30, 
1982.  Credit  card  orders  add  3%.  Calilofnia  orders  add  6%  sales  tax. 
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800  COMPUTER  (16K) S635.00 

800  COMPUTER  (48K)  S724.00 

400  COMPUTER  (16K)  S265.00 

410  PROGRAM  RECORDER   ...    $74.00 

810  DISK  DRIVE  S429.00 

NEC  8023A-C  PRINTER  S475.00 

PERCOM  D/D  DISK  DRIVE  ....  S589.00 


AXIOM  GP-100  PTR  $269.95 

ENTERTAINER S66.95 

EDUCATOR  $114.95 

PROGRAMMER  S52.D0 

COMMUNICATOR  $299.00 

BOOKKEEPER  (KIT)  $169.95 


AXIOM  IMP-4  PTR   $489.95 

32K  RAM  (INTEC)  SS9.95 

32K  RAM  (MICROTEK)  .    $99.95 
32K  RAM  (MOSAIC)  ....  $118.95 

48K  RAM  (INTEC)  $189.95 

TYPE 'N  TALK  $319.00 


ATARI  SOFTWARE 


AOVEhfTUHE  IMTERNATIONAL 

Advenlures  1.2^3(0)    S28.96 

Adventures4.  5S6(D)    S28.95 

Adventures  7.  8  a  9  (D)    S28-95 

AdvonlureslO.  11  8  ie(D)    28.95 

Star  Trek  3.5  ID)     S17.95 

Rear  Guard  (D)    S17.95 

Adventures  1-12  Each(C)    ,.,- $14.95 

Mountain  Shool  (C|    S11.S0 

Galactic  Empire  (C)    S14.95 

Galactic  Trader  |C)    S14.95 

APX 

Eastern  Front  1941  (CO)        ...  $22.95 

Extended  Fig-Fortti  (C)    S29.95 

Avalanche  (C)    S16.95 

Outlaw.  Howil2er(C)     $16.96 

ATARI  INCORPORATED 

Microsoft  Basic  (D)     $65.95 

Macro  Assem.  i  Editor  (Dl     ...  $66.95 

Assembler  Editor  (Rl    S44.95 

Basic  Cartridge  (R)     $44.95 

PacMan(R)  . S32.9S 

Contipede  (R) -  $32.95 

Caverns  ol  Mars  (D)     $28.95 

Missile  Command  (R)     $26.95 

Star  Raiders  (Rl   $32.95 

Asteroids  (R|       $26.95 

Conversalional  Lang.  Ea.  (C)     .  $43.95 

Music  Composer  (Rl    $30.95 

Super  Breakout  (R)    $26.95 

Computer  Chess  (Rl    $26.95 

My  First  Alphabet  (Dl    $25.50 

AUTOMATED  SIMULATIONS 

Invasion  Orion  (CD) $17.95 

Rescue  At  Rigel  (CD)    $20.95 

Crush  Crumble  SCh.  (CD)   ...$20.95 

Temple  of  Apshai  (CD)    $28.95 

RicoctieUC.Dl   $14.95 

SlarWamor(CD|     $28.95 

DaleslonesolRyn(C  Dl    $14.95 

Dragon  s  Eye  (D)    $20.95 

AVALON  HILL 

Empire  of  Ovefmind  (D)   $24.95 

Dnieper  River  Line  (D)    ..,.,.-  $20.95 

Voyager  (D)   $17.95 

Gala»y(D)    $17.95 

B-1  Nuclear  Bomber  (C)      ....$11.95 

Lords  01  Karma  (C)    ...$14.95 

Guns  ol  Fori  Defiance  (C)    $14.95 

Computer  Stocks  &  Bonds  (D)   .$15.95 

BRODERBUND  SOFTWARE 

Apple  Panic  (D)    . . ,  , $20.95 

Slar  Blazer  (D)  $22.95 

Track  Attack  (Dl   $20.95 

Davids  Midnight  Magic  (Dl   ....  S24.95 

EDU-WAARE 

Corapu-Read  (D)    $20.95 

Compu-Malh  Frac.  (D)    $28.95 

Compu-Malh  Dec.  (D)    $28.95 


GEBELLI 

Andromeda  (D)    524.95 

Pathfinder  (D)    324.95 

Maich  Racers  (D)  S20.95 

Dr.  Goodcodes  Cavern  (O)  ...  S20.95 
INFOCOM 

Zon<  I  (D)    $28.95 

Zoit(  II  (D) $28.95 

Deadline  (D)     S3S.95 

IN-HOME  SOFTWARE 

Crypts  of  Terror  (D)    $24.95 

Alien  Swarm  (D) S24.9S 

Intruder  (D)    $24.95 

LJK 

Letter  Perfect  (D)   $108.95 

Mail  Merge,'Utility  (D)    $20.95 

Data  Pertect  (D)  J7B.95 

ON-LINE 

HI  RES  Wiz  &  Princess  ID)  ...  $23.95 
Hi  RES  Mission  Asteroids  (Dl    .  S1 7.95 

Crossfire  (CD)  $20.95 

Mousekattack  (D)     $24.95 

Jawbreaker  (C/D)     $20.95 

Frogger  (CD)     $24.95 

Threshold  (D)   S28.95 

Ultima  1(D) $28.95 

Ultima  II  (D)    $43.95 

QUALITY  SOFTWARE 

Ali  Baba  a  40  Thieves  (Dl    ....  $Z3.95 

OS  Forth  (D)     $58.95 

Starbase  Hyperion  (Dl  SI  6.95 

Fastgammon  (C)    SI  4.95 

STRATEGIC  SIMULATIONS 

The  Shattered  Alliance  (Dl  ...  $28.95 
Tigers  In  The  Snow  (CDl  ...  S28.95 
Battle  ol  Shiloh  (CD)    $28.95 

SYNAPSE  SOFTWARE 

Protector  (C  Dl     $20.95 

Dodge  Racer  (CD)    $20.95 

Chicken  (CD)    $20.95 

File  Manager  800 $72.95 

SYNCRO 

Alien  Heil  (D)    $14.95 

Maze  of  Death  (D)    ....  ^14.95 

Mar  Tesoro  (D)     $17.95 

USA 

3-D  Supergraphics  (C.Dl     $28.95 

Survival  Adventure  (CD)   SI 7.95 

Atari  World  (D)    $43.95 

MISCELLANEOUS  SOFTWARE 

Action  Quest  (CD)  520.95 

Bug  AnacK  IC'D)     S20.95 

Galactic  Chase  [D)    $20.95 

Kayos  (CD)   $24,95 

K-razy  Shootout  |H)   S35,95 

Megalegs  (C)   $24.95 

Pool  1.5  (D|    $24.95 

Raster  Blaster  (D)    S20.95 

Wariocks  Revenge  (D)  $24,95 

Visicaic(Dl     $189,95 


D  =  DISK     C  =  CASSETTE     R  =  ROM  (CARTRIDGE) 


COSMIC 
COMPUTERS 

UNLIMITED 

ORDER  LINES  OPEN 
SEVEN  DAYS  B  am  -  9  ptn 
226  N.  PROSPECTORS  RO. 
DIAMOND  BAR,  CA.  91765 


i 

« 


THE  ABOVE  PRICES  ARE  FOR  PREPAID  ORDERS 

WRITE  FOR  FREE  CATALOG:  INDICATE  APPLE  OR  ATARI 

Add  S2  00  Shipping  per  sottware  order.  Hardware 
Shipping,  call  tor  c35l.  Calif,  residents  add  BV?% 
sates  tax.  Cashiers  Checks  or  Money  Orders  Iilled  M 


same  day  Personal  checks  recfuire  2  weeks  to 
dear  Master  Card  and  Visa  OK  tor  xotlwarB  only, 
add  3%  surcharge.  Incljde  card  rio  expiraiion 
dale  and  sigriature 

(714)861-1265 

APPLE  IS  A  TRADEMARK  DF  APPLE  COMPUTER,  INC 
ATARI  IS  A  TRADEMARK  OF  ATARI     NC 
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PUBLICATIONS: 

CBM  User  Guide 7  95 

CBM  Basic  4  0  Bel  Manual   ..  9  95 

CBM  Disk  Manual    7  95 

CBM  Printer  Manual 7  95 

MOS  Hardware  Manual 6  95 

r  -~         MOS  Programming  Manual 6  95 

'       The  PET  Revealed 19  95 

Library  ot  PET  Subroulines 19  95 

Commodore  Sotiware  Encycionedia    9  9S 

CBM  Programmer's  fielerence  Manual 16  95 

CBM  EQUIPMENT: 

CBM  4016  CPU  (40  Col    Screen    16K  RAM| 790  00 

CBM  4032  CPU  HO  Col   Screen.  32K  RAMI 990  00 

CBM  B03?  CPU  180  Coi   Screen,  3!K  RAMI  . 1090  00 

CBM  8096  CPU  (80  Col  Screen.  96K  RAM) 1590  00 

CBM  Micro  Mamlrame  (Super  PET) 1690  00 

CBM  2031  Single  Disk  Dnve  |170K  per  S  .  Diskeltel  .  .  570  00 
CBM4040  Dual  Disk  Driveii70Kper  5-.  Disketle)  ...  99000 
CBM  8050  Dual  Disk  Drivel  .  Meg  per  5.  Oisfcettel    .    1340  00 

CBM  4022  Tfaclor  Feed  Printer 625  00 

CBM  C2N  Casselte  Deck  (New  Style) 65  00 

CBM  CPU/IEEE  Cable 35  00 

CBM  IEEE/IEEE  Cable : 40  00 

80?3P  Dot  Malm  Printer  (136  Col  .  150  CPS) 790  00 

Tally  8024-7  (7)i7  Matrix)  Printer 1275  00 

Tally  B024-9  (7«9  Matnx)  Printer 1425  00 

8300P  Letter  Quality  Printer  (40  CPS) 1790  00 

VIC  EQUIPMENT: 

VIC  20  ilncluaes  RF  Modu<ator)    255. QO 

VIC  Single  Disk  Drive  (170K  per  5''<  Disketle) 470  00 

VIC  Joystick 9  95 

VIC  Modem 102  00 

VIC  8K  Memory  Expander 59.95 

VIC  Super  Expander 69  95 

VIC  3K  Memory  Expander 39  95 

VIC  2  Player  Game  Paddles 19  95 

VIC  1515  GrapHic  Printer 325  00 

VIC  SOFTWARE: 

VT  I06A    Recreation  Six  Pack  ICassetle) 43  95 

Includes  Car  Chase.  Blue  Meanies. 

Space  Math.  Slither/Super  SNIher. 

Biorythm  Capability 
■    VT  107A    Home  Utilil/ Six  Pack  (Cassette) 43  95 

Includes  Personal  Finance  1.  Personal  Finance  II 

VIC  Typewriter.  Expense  Calendar. 

Loan  &  Mortgage  Calculator.  Home  Inventory 
VIC  1901  Vic  Super  Alien  (Cartridge) 

VIC  1904  Super  Lander  (Cartridge) 29  95 

VIC  1908  Draw  Poker  (Cartridge)    29  95 

AMOK  (Cassetlel 18  95 

VIC  Avengers  (Caftndge)    29  95 

Snakman  (Cassette) IB  95 

CBM  SOFTWARE:  COMING  SOON: 

Wordcralt  80  Wordprocessor   .   295  00     More  VIC  Peripherals  and  Software 

Word  pro  4.  Wordprocessor  .  .    32500      CBM  8250  Dual  Disk  Drive 

OZZ  Oala  Base  System 295  00     Data  Acquisition  and  Control  Devices 


OZZ  Oala  Base  System  , 

Visicalc  

Tax  Preparadon  System 
Dow  Jories  Portlolio  .  .  . 
The  Manager,  . 


20000  Ullimax 

590  00  Commodore  6"! 

115.00  More  VIC  SoMware  Gor(. 

250.00  Omega  Race.  Wizard  ol  Wor 


All  Items  iJ^sured 

COD -UPS 

Prepaid  Orders  Shipped  Free 

In  Stocit  Hems  Shipped  Wilhin  48  Hours 

MASTEflCHARGE  OR  VISA  ADD  3% 

GA    RESIDENTS  ADD  4%  SALES  TAX 


"CALL  ABOUT 
SUPPLIES" 


;e< 


MART 


PO.  Box  77286 
Alljnla.  Ga  30357 

404-981-5939 


p:^. 


G&1 


^^^^ 


-^^5^.^°^  .^K^^ 


AOO 


^^"^^'...e^^'    ..V^' 


n\e' 


>\e 


0-^^      00^^^ 


S^ 


C&^" 


AOQ 


n1\C' 


50^ 


218 


COMPUTE! 


September  1982,  Issue  26 


Move  the  decimal  point  two 
places  to  the  right.  Add  the  per- 
cent symbol."  Each  statement  is 
followed  by  mathematical  equa- 
tions illustrating  the  principle. 

For  every  problem  in  the 
course,  the  number  of  the  rele- 
vant explanation  will  appear  on 
the  TV  monitor  if  the  person 
fails  in  three  attempts  to  correctly 
answer  the  problem.  In  Lessons 
2  through  7,  he  or  she  can  also 
learn  the  number  of  the  relevant 
explanation  bv  requesting  a 
"hint." 

Quantitative  Comparisons  is 
for  use  on  Atari  400/800  com- 
puters with  a  memory  of  at  least 
1 6K.  It  retails  for  $  1 9.95  (cassette) 
or  S2fi.50  (disk)  and  is  available 
from  computer  stores  and  by 
mail  from  PDI  {shipping  and 
handling  charge  extra). 

Program  Design,  Inc. 
J I  Idur  Court 

Greenwich,  CT  06830 
(203)661-8799 


IDS  Introduces 
Microprism  Printer 

The  new  Microprism  doi-matrix 
printer  from  Integral  Data  Sys- 
tems, Inc.  offers  print  quality 
approaching  that  of  a  daisy-wheel 
printer  at  a  lower  price  than  has 
previously  been  available.  It 
provides  higher  quality  output 


without  extra  printer  features. 

The  high  speed  and  grajjjiics 
capabilities  of  a  dcn-mairix  prini- 
er  have  been  combined  with  the 
print  quality  approaching  that  of 
a  daisy-wheel.  IDS  calls  this  print- 


ing technique  Maisey.  Maisey 

describes  a  dot-matrix  printer 
which  can  print  correspondence- 
quality  text  in  a  single  pass. 

Standard  Microjjrism  ]3rinter 
features  include:  Dotplot 
graphics,  serial  RS232  and  Cen- 
ironics-compatible  parallel  inter- 
face, automatic  line  buffering 
with  1400  bytes  standard,  75  cps 
in  correspondence-quality  and 
1 10  cps  in  high-speed  data  mode, 
and  Maisey  (dot-matrix  printing 
oi  correspondence-tjuality  text  in 
a  single  pass).  Microprism  is 
priced  at  S 7 99. 

Integral  Dala  Syslems,  Inc. 
Milford,  NH  03055 
(603)673-9100 1  (800)258-1386 

Sterling  Swift 

Introduces 

PIAL-A-COMMAND 

fhc  Apple  II  DIAL-A- 
COMM.A.\D.  a  two-sided  com- 


THE  MONKEY  WRENCH    FOR  ATARI 


$49.95 


A  BASIC  and  machine  language 
programmers  ajd  for  800  users. 
Plugs  into  right  slot  and  works 
with  ATARI  BASIC.  Adds  9  new 
direct  mode  commands  in 
eluding  aulo  line  numbering, 
delete  lines,  change  margins, 
memorv  test,  renumber  BASIC, 
hexidec  conversion,  cursor  ex 
dvange,  and  machine  language 
monitor. 
The  monitor  contains  15  commands  used  to  interact  with 
the  6502.  Some  are  display  memory/registers,  disassem- 
ble, hunt,  compare,  hex/dec  convert,  traiisfer  memory,  and 
printer  set/clear.  Uses  screen  editing. 

CASSETTE  BASED  MACRO 
^^         ASSEMBLER/EDITOR 

'The  Compatible  Assembler/Editor" 

•  Macros,  Conditional  Assembly,  String  search  and/or 
replace,  standard  mnemonics,  (Ex:  IDA  ILABLE),  Y) 

•  Long  labels,  MOVE,  COPY,  AITTO,  DELETE,  PUT,  GET,  etc. 

EPROMS  -  HIGH  QUALITY,  NOT  JUNK 

Use  with  PCT,  APPlf.  ATARI,  SYM,  AIM,  eta  450  ns.  $6.50 
for  271B,  $12.50  for  2532. 


EPROM  PROGRAMMER 
FOR  PET  AND  ATARI  COMPUTERS 

The  BRANDING  MM  is  an  EPROM  programmer  especially 
designed  for  PET  and  ATARI  computers.  Programs  27 IB 
and  2532  type  EPROMs.  The  PfT  version  plugs  into  the 
cffisette  and  I/O  port  and  comes  with  software  which  adds 
the  programmer  commands  to  the  PET  monitor.  The 
ATARI  version  plugs  into  controller  jacks  and  comes  wHh 
a  full  fledged  machine  language  monitor  which  provides 
30  commands  for  interacting  with  the  computer  and  the 
BRANDING  IRON. 

PET  -  $75.00        ATARI  -  $119.95 

5%  INCH  SOFT 
SECTORED  DISKEHES 

Highest  quality.  We  use  them  on 

our  PETs,  APPlEs,  ATARIs,  and  other  ^^Qj 
computers,     $22.50(10  or  $44.50/20 

PET  TERMINAL  SOFTWARE 

A  buy  you  RS-232  users  can't  pass-up,  Includes 
RS-232  hardware  with  a  sophisticated  software 
package.  May  be  controlled  via  keyboard  or  from 

BASIC.  A  super  buy.  $129.95 

FLASH-  We  have  the  VIC 
Rabbit  and  ASM/TED  ready! 


SIGNALMAN  MARK  I  DIRECT  CONNECT 
MODEM  -  $89.50 

Standard  300-baud,  full  duplex, 
answer/originate.  Powered  by 
long  lasting  9-voft  battery  (not 
included).  Cable  and  RS'232 
connector  included. 

More  than  just  an  Assembler/Editor! 


Its  a 

Professionally 

Designed 

Software 

Deveiopment 

System 


MAE 

for 

PET 
APPLE 
ATARI 
S169.95 


Blast  off  with  the  software  used  on  the  space 
shuttle  project! 

'  Designed  to  improve  Programmer  Producrivity. 

•  Similar  syntax  antj  commands  -  No  n«ed  to  releam  [Wculia: 
syntajtes  and  commaids  when  you  go  Irom  PET  to  APPLE 
to  ATARI 

■  Coresident  Assembler/Editor  -  No  need  to  foad  llie  Editor  ttien  Itie 
Assembter  then  Itie  Editor,  elC- 

•  Also  inctudes  Word  Piocessor,  Relocating  loader,  aid  mucn 
ntore. 

■  Options:  EPROM  Programmer,  unimplementefl  o(Kode  oircgitry 

•  STILL  NOT  CONVINCED:  Send  lor  tree  spec  shetti 


3239  Linda  Dr. 
Winston-Salem.  N.C.  27106 
(919)924-2889  (919)748-8446 
Send  for  free  catalog! 


ATARI 


800  16K $639 

800  48K $789 

400  16K $279 

410  Recorder i  75 

810  Disk  Drive  $439 

820  Printer .$258 

822  Printer  .,. $259 

825  Printer $579 

830  Modem $155 

850  Interface 1169 

481  Entertainer   $  79 

482  Educator $125 

483  Programmer , . .  .$  55 

484Comnnunicator $299 

85316KRam $  79 

ATARI  Software 

CS406  Financial  Management $55 

CX4104  Mailing  List     $  19 

CX404  Word  Processor $115 

CXL4007  Music  Composer $  45 

Programming  2  &  3 S  22 

Conversational  Languages S  45 

CX4018  Pilot S  69 

CX405  Pilot $99 

CXL4003  Assembler  Editor $  45 

CX8126  Microsoft  Basic $  67 

CX412  Dow  Jones  Investment .$  95 

CXL4022Pac-Man(new} $33 

CXBl  30  Caverns  of  Mars S  29 

CXL4020  Centipede  (new)     S  33 

CXL400fi  Super  Breakout $  28 

CXL4008  Space  Invaders $  28 

CXL4009 Computer  Cfiess $  28 

CXL4010  3-DTicTacToe $26 

CXL4011  Slar  Raiders $35 

CXL4012  Missile  Command $  28 

CXL4013  Asteroids S  2B 

New  Software  (or  Atari 

Frogger S26 

Apple  Panic $23 

Raster  Blaster $23 

Temple  olApstiai $30 

■fiishops  Square $23 

Graphics  Master $30 

Tumble  Bugs $23 

Action  Quest $23 

Crossfire $23 

Threshold $30 

ComputerStocksA  Bonds $17 

Guns  of  Fori  Defiance $17 

Mousekailack . .  $26 

K-Razy  Shootout $36 

Javubreaker  $23 

Preppie  . $19 

fteai  Guard $19 

Arcade  Pro  Football $26 

Bug  Attack $23 

Pathfinder  .  _ S2e 

Deadline $39 

ZorkI 129 

Zofkll $29 

Crypts  of  Terror .$26 

Pool  1.5 $26 

Deluxe  Invaders $26 

Goff $29 

Wizard  of  Wor $29 

Battle  Trek $29 

Canyon  Climber S23 

Shooting  Arcade $23 

Pacific  Coast  Highwiay $23 

Clowns  and  Balloons $23 

For  Fas;  Delivery,  send  cenified  of  cazhier 
checks,  money  orders,  of  direct  bank  ^ire 
transfers  Personal  ctiecks  allow  2  lo  3 
nree*s  fo  clear  25%  deposit  on  C.O.D.'s. 
prices  reflect  a  cash  discount  only  and 
are  sub/ect  ro  change.  Shipping—Soft- 
ware ($2.00  Minimum),  Hardware—call. 
Foreign  inquiries  invited  —  add  T5%  for 
shipping.  Nevada  residents  add  sales  tax. 


TOP  SELLERS 

Atari  Software 

Entertainment 

Ghost  Hunter $  26 

Lunar  Lander $   12 

Reversi S  23 

Gomoku $  23 

Star  Warrior $  29 

Crush.  Crumble.  &  Chomp $  23 

Ricochet $  15 

Empire  ol  Ifie  Overmind $  26 

Tanktics $23 

B-1  Nuclear  bomtjer  $  13 

Kayos     I  26 

Match  Racers $  23 

WizS  Princess ,  .$  24 

Mission:  Asteroid $19 

Softporn  Adventure $  23 

Ah  Balja  &  the  Forth  Thieves $  24 

The  Shattered  Alliance $  29 

Galactic  Chase $  23 

Atari  World $  45 


Business  &  Utilities 

Visicalc.      ,  , $179 

Mail  Merge $  23 

Data  Perfect $  79 

Letter  Perfect $105 

Text  Wizard $  69 

Data5m65  2.0  $105 

Micropainter  $  26 

The  Basic  Compiler $69 

Color  Prim  $29 

Educational 

Compu-Read  $  23 

Compu-Matti/Fractions  $  29 

Compu-MalWDecimals $  29 

Vocabulary  I  ..... $  16 

Vocabulary  )l    .$   16 

Number  Series $  16 

Analogies $   16 

Story  Builder/Word  Master $16 

Let's  Spell   $   16 

Astro  Quotes $   16 

All  APX  Software .15%  off  list 


***  SPECIALS  OF  THE  MONTH  *** 

ELEPHANT  DISKS  (BOX) $22 

HAYES  SM ARIVIODEN S229 

AXLON  RAMCRAIVI S129 

IVIOSAIC  32K  RAM S  99 

R  AIM  DISK  (128K) $429 

IVIICROTEK  32K  RAM S109 

AMDEK  COLOR  I  MONITOR $329 

PERCOM  DOUBLE  DENSITY  DRIVE $679 

EPSON  MX100  PRINTER  $729 

OKIDATA  MICROLINE  80 $329 

K-DOS $65 

OS/A  +   $  59 

BASIC  A+  $  59 

FLIP  N'  SORT  dIsKETTE  BOX  '.'.'.'..'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.$  2t 

(Holds  50  Diskettes) 
FLIP-SORT  CARTRIDGE  BOX S  21 

(Holds  10  Atari  Computer  Cartridges) 


YOUR  ONE  STOP  MARKETPLACE  FOR 

ALL  YOUR  COMPUTER  NEEDS 

If  it  is  not  listed,  please  ask. 

Computer  Outlet 

Park  Place  —  Upper  Level 

1095  E.  Twain  —  (702)  796-0296 

Las  Vegas,  Nevada  89109 

Call  Toll  Free  800-634-6766 

We  accept  Major  Credit  Cards 
Mon.-Sat.  8  A.M.-6  P  M. 


Qz.  commodore 
VIC  20 $249 

VIC1530Dalasette $  67 

VIC1S40  Disti  Drive 479 

VIC1515Graphjc5  Printer 329 

VIC1210  3K  Memory  Expander $  30 

VICll  10 BK  Memory  Expander $  52 

VIClOll  RS  232C  Terminal  I  nl  erf  ace.  $  43 
VICl112VIClEEE-488lnlerface  .  ,  ..J  84 
VIC1211  VtC  20  Super  Expander  ,  .  $  52 
VIC1212  Programmers  Aid  Cartridge  $  46 
VIC1213  Machine  Language  Monitor  $  45 
VMllOVtc  Programmers  Rel.  Guide  ,  $15 

VIC  Software 

Avenger $23 

Superslot .,$23 

Super  Alien   $23 

Jupiter  Lander $23 

DrawPoker $23 

Midnight  Drive  .......*,.......-..  .$23 

Spiders  of  Mars  . , $39 

Meteor  Run    $39 

Amok   $29 

Alien  Blitz $29 

Renaissance .   $39 

Outworld $29 

Cloudburst $39 

Satellites  &  Meteorites $39 

SKymath $12 

Space  Division $12 

Long  Division $12 

Super  Hang  man $15 

3D  Maze $12 

Raceway $13 

Kosmic  Kamikaze $21 

Tlie  Alien   S21 

Simon $10 

Kiddie  Pah  I  $32 

Super  Four  I $39 

Kiddie  Checkers S  8 

Snakman  $18 

Astrobase-2001  $13 

Space  Barrier $13 

Snake $10 

(Programming  Techniques) 

Print  Commands $14 

For-Next  Loops $14 

Graphics $14 

Types  of  Variables  ...  * $14 

Data  Files $14 

Random  Numbers  ,...., .$14 

Educational 

Money  Addition $10 

Math  Whiz  $10 

State  Capilals $10 

World  Capitals SIC 

Spelling  $  e 

The  Verb $14 

The  Adverb $14 

The  Adjective $14 

Fraction  Reduction $1D 

Adding  Signed  Numbers  $10 

Plurals  $  8 

Memory $10 

*  ATARI  * 
Programming  Techniques 

(Santa  Cruz  —  Tricky  Tutorials) 

Display  Lists  $  17 

Horiz/Vert  Scroll $  17 

Page  Flipping $  17 

Basics  of  Animation $  17 

Player  Missile  Graphics $  24 

Sound $  17 

The  Computer  Outlet  is  an 


Hi 


associate  ol  The  Computer 
Learning  Center  For  Chil- 
dren. We  are  experts  in 
educational  technology  and  can  custom- 
ize educational  software  curriculums  for 
school  districts,  individual  schools,  or  for 
the  child  at  home  Please  contact  us 
about  your  software  and  equipment  re- 
Qutrements  and  leel  free  lo  stop  by  our 
school  in  Las  Vegas. 

We  have  one  of  the  world's  largest 
educational  softv^are  inventories  featur- 
ing our  own  Computer  Learning  Center 
software. 

Ten  Little  Robots  (ATARI) $12.95 

Pre-School  Math  i ATARI! .$19.95 
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mand  reference  tool,  has  been 
introduced  by  Sterling  Swift 
Publishing  Company. 

The  blAL-A-COMMAND 
weighs  less  than  one  ounce, 
exactly  fits  the  hand,  and  "speaks" 
commands  an  Apple  II  or  II  Plus 
understands.  The  user  can  select 
from  166  functions  and  thereby 
automatically  dial  the  proper 
command  to  be  entered  for  the 
following  operatioiis:  Editing 
and  Format.  Input/Output,  Flow 
of  Control,  Sequential  Text  File, 
System  and  Utility,  Graphics  and 
Came  (Controls,  Machine  Lan- 
guage Text  File,  Access,  House- 
keeping, Math,  and  Aira\'s  and 
Strings. 

Also  listed  on  the  DIAL-A- 
COMMAND  are  keystroke  en- 
tries for  Algebraic  ()pcrators, 
Relational  and  Logical  Operators, 
and  Simple  X'ariabtes. 

Ihe  DIAL-A-COMMAND, 
soon  available  from  dealers,  may 
now  be  ordcied  directly  from 
Sterling  Swift.  Price  is  .S9.95. 

Sterling  Swift  Ptiblislmig  Company 

1600  Faitvifw  Rami 
Aiisliii,  TX  7S7(H 

Plotting  Routine 
For  VIC     

Improved  High  Resolution  Plot- 
ting Routine  tmns  the  1515 
Printer  with  a  V!(%20  into  a  high 
resolution  plotting  machine. 
Resolution  is  72  dots/inch  hori- 
zontally and  63  vertically  (the 
highest  possible  on  the  1 5 1 5).  It 
plots  the  results  of  user  supplied 
programs,  functions,  or  data 
logging  routines  (including  from 
the  keyboard).  Size  of  the  plot 
and  automatic  scaling  with 


number  labels  and  tic  marks  are 
continuously  user  adjustable. 
Scales  are  provided  (jn  all  four 
sides.  The  length  of  the  plot  is 
tnilimited,  allowing  strip  chart 
recording  (the  end  scale  is  gen- 
erated after  the  plot  is  finished). 
It  requires  only  about  2.7K  of 
RAM  (the  rest  of  the  memory 
you  have,  including  expanders,  is 
available  for  your  point  gen- 
erating program).  Written  in 
BASIC,  it  is  designed  to  run  on 
any  VIC  system  or  the  new 
C>ommodore-64. 
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Includes  instructions  and 
demonstration  program.  The 
price  is  $10.00. 

Scicniivif  Saflwa re 
Dept.  A',  525  Lohni's  Dr. 
Fairlmrn,  OH  4532-f 

Conference 
Highlights 
Effective  Use  Of 
Small  Computers 

Effective  use  of  small  computers 
in  a  variety  of  functions  will  be 
the  theme  of  the  National  Con- 
ference on  "Using  Small  Com- 
puters: Implementing  Integrated 
Information  Systems,"  to  be  held 
at  the  Hvatt  Regency  Crystal 
City,  Arlington,  Virginia,  on 
October  18-20,  1982. 

Emphasis  of  the  three-day 
meeting  will  be  on  effective  use 
of  small  computers  in  areas  such 
as  office  automation,  decision 
support  systems,  word  process- 
ing, training,  and  graphics.  The 


conference  will  also  focus  on 
strategies  that  provide  reliable, 
effective,  and  economical  in- 
formation systems,  and  increase 
the  quality  and  effectiveness  of 
software  for  various  corporate 
functions. 

Two  full  days  will  be  devoted 
to  presentations  by  experienced 
users  and  experts  on  such  topics 
as  application  planning  and 
implementation  strategies;  se- 
lecting effective  small  computer 
systems;  using  small  computers 
in  networks;  and  integrating 
communications,  video,  and 
small  computers.  Three  precon- 
ference  workshops  will  provide 
opportunities  for  in-de]5th  studies 
on  decision  support  systems; 
networks  and  small  computers; 
and  selecting  software  for  small 
computers. 

A  special  feature  of  the 
conference  will  be  an  exhibit  of 
hardware  and  software  for  small 
computers.  In  addition,  lime  has 
been  set  aside  for  interaction 
between  attendees  and  successful 
users. 

Infosystciiis,  the  Information 
Systems  Magazine  for  Manage- 
ment, is  sponsoring  this  confer- 
ence, tt)  draw  together  user  in- 
formation on  small  computers 
and  assist  those  who  will  be  faced 
with  making  MIS  decisions  in  the 
near  future. 

For  further  information, 
contact  the  Conference  Manager: 

U.S.  Professional  Dnrlopment 

Institute 
1261 1  D/ivan  Drive 
Silver  Sfniui^r,  MD  2090-1 
(301)622-5696 

Letter  Quality 
Printer  From 
Olympia 

Olympia  USA  Inc.,  a  marketer  of 
Olympia  office  equipmcnl,  has 
introduced  a  new  letter  quality 
printer  at  COMDEX. 

Designated  the  Olympia 
ESW  3000,  this  higher  speed, 


Lyco  Computer  Marketing  &  Consultants 


TO  ORDER 

CALL  US 


TOLL  FREE      800-233-8760 

In  PA  1-717.398-4.079 


SEPTEMBER       ATARI        SPECIALS 

800  1  6K $626.00 

800  48K $71  5.00 

400  16K    $288.00 

1 6K  MEMORY  BOARD  $65.00 
32K  MEMORY  BOARD  $89.00 

(for  Atari  800/400  with  1  year  warranty) 


ATARI  HARDWARE 

41 0  Cassette  Flocorder S75.00 

810  Disk  Drive S449.0O 

825  Printer   $585.00 

830  Phone  Modem ■  S1 49,00 

850  Interface S1  64,00 

ACCESSORIES 

CX853  16K  RAM  Module S75,00 

CX30  Paddles 518,00 

CX40  Joysticks  SI 8,00 

C01 6233  825  Paper ....S6,50 

CX81 00  Diskettes  (5) S2S,00 

PACKAGES 

I  CX4S1  Entertainer S69,00 

CX482  Educator   S1  25,00 

CX483  Programmer S49.00 

1  CX494  Communicator $325.00 

SOFTWARE 

CX404  Word  Processing  SI  29,00 

CX406  Personal  Finance S62,00 

CX412  Dow  Jones  Evaluation  — S1 19.00 

CX1.4O03  Assembler  Editor   ,...  ..  $45.00 

CXB121  Macro  Assembler    ..  S69.00 

CXL4002  Atari  Basic    ,,S45,00 

0X8126  IMicrosoft  Basic    .,  S65,00 

CX405  Pilot  Educator si 09.00 

CXL4018  Pilot  Home ..  S65,00 

CXL4015Telelink  I   ..  SI  5,00 

CX8107  Stock  Analysis SI  9,95 

CX810B  Stock  Charting    ,,  S19,95 

CX4104  Mailing  List -,  SI  9.95 

CX4101  Programming  I    S21.00 

CX4106  Programming  II    S24.00 

CX4117  Programming  III S24.00 

CX4107  Biorhythm   S13.00 

0X41 19  French S45.00 

0X4118  German S45.00 

0X41  20  Spanish S45.00 

CX41  25  Italian S45.00 

CXL4007  Music  Composer S35.00 

CX4116  Personal  Fitness  SI  9.95 

CX41 10  Touch  Typing SI  9.00 

CX8102  Calculator  S29.00 

CX41 09  Graph  If SI  7.00 

CX4103  Statistics  I  SI 9.95 


SOFTWARE 

CXL401  3  Asteroids  S29.00 

CXL4004  Basketball S30.00 

0X41 05  Blackjack SI  3.00 

CXL4009  Computer  Chess  S29.00 

CXL4012  Missile  Command S29.O0 

CXL401 1  Star  Raiders S35.00 

CXL4O06  Super  Breakout  S29.0O 

CXL4010  3-D  Tic-tac-toe   S30.00 

CXL4005  Video  Easel   $30.00 

CXL4008  Space  Invaders   S29.00 

CX81  30  Caverns  of  Mars S32.00 

CXL4O20  Pac-Man S35.O0 

(new)  Centipede  S35.00 

CX4121  Energy  Czar   S13.00 

0X41  OS  Hangman  SI 3.00 

CX4102  Kingdom SI  3.00 

CX41  1  2  States  &  Capitals  SI  2.00 

CX41 14  European  Countries  ...S13.00 

CX4123Scram    ■ ..S19.00 

THIRD  PARTY  SOFTWARE 
ATARI  PROGRAM  EXCHANGE 

Eastern  Front  1941  S2S.50 

Avalanche    S15.50 

Outlaw/Howitzer SI  5.50 

Dog  Daze  S15.50 

Oovynhill    S15.50 

Attank S15.50 

Disk  Fixer $15.50 

Chameleon    S15.50 

Utility  Disk   S36.50 

Ultimate  Renumber SI  5.50 

Video  Math  Flash S12.00 

My  First  Alphabet 525.50 

DATASOFT 

TextWiiard  S85.00 

Disk  Detective   S25.00 

LeStick  -  Joystick   S34.00 

Bishops  Square S25.00 

Datasam  /  65  SI  25.00 

Mailing  List  S19.00 

Character  Generator    SI  5.50 

Interlisp    5125.00 

AMULET  ENT. 
Nuke  Sub  S  Galaiiy  Defender  SI  6.00 


THIRD  PARTT  SOFTWARE 

lor  atari  800  or  400 

KBYTE 

Krazy  Shootout S3S.0O 

K-DOS S65.00 

ON  LINE  SYSTEMS 

Jawbreakers  S25.00 

Wizard  and  the  Princess    S27.0O 

Mousk  Attack  S29.00 

Next  Step  S32.00 

AUTOMATIED  SIMULATIONS 

Star  Warrior S28.00 

Crush.  Crumble  &  Chomp  523.00 

we  CARRY  MANY  OTHER  THIRD  PARTY  PRODUCTS 
YOU  CAN  CALL  FOR  PRICES  ON  AND  ASK  FOR 
YOUR   FREE   ATARI    PRODUCT    CATALOG. 

Qcommodore 

VIC-20   S239.00 

VIC1010  EXPANSION  MODULE    S135.0O 

VIC1530  DATASSETTE S67.00 

VIC1540  DISK  DRIVE    $499.00 

VIC1  51  5  PRINTER    S3SS.00 

VIC1210  3K  RAM   S35.00 

VIC1110  8KRAM   S52.00 

VIC1211A  SUPER  EXPANDER    S53.00 

VIC-20  SOFTWARE 

VIC1212  PROGRAMMER  AID    S45.00 

VIC1213  VICMON    S45.00 

VIC1906  SUPER  ALIEN    SI 9.00 

VIC1914  ADVENTURE 

LAND  ADVENTURE $35.00 

VIC1  91  5  PRIVATE  COVE 

ADVENTURE  S35.00 

VIC1916  MISSION  IMPOSSIBLE S35.0O 

VIC1  91  7  THE  COUNT  ADVENTURE    ....  S35.00 

VIC1919  SARGON  II  CHESS    $35.00 

THIRD  PARTY  SOFTWARE 

ALIEN  BLITZ S21.00 

SIMON S10.00 

SATELLITES  SMETEORITES S21.00 

KOSMIC  KAMIKAZE   S21.00 

AMOK   $21.00 

SUPER  HANGMAN    S16.00 

SPIDERS  OF  MARS S45.00 


POLICY 

Pre-paid  orders  receive  free  shipping  In  the  continental  U.S. 
Personal  checks  require  four  weeks  clearance  before  shipping 
In-Stock  items  shipped  within  24  hours  of  order 

Back-Ordered  and  Out-of-Stock  items  shipped  as  soon  as  they  are  available 
Cancellation  of  Back-Order  and  Out-of-Stock  items  prior  to  shipping  receive 

full  refund  or  credit  towards  another  purchase  upon  request. 
All  products  subject  to  availability  and  price  change. 


TO  ORDER 
CALL  TOLL  FREE 

800-233-8760 

In  PA  1-717-398-4079  | 
or  send  order  to 
Lyco  Computer 
P.O.  Box  10 
Cogan  Station,  PA  1  7728  I 
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exlremelv  reliable,  cosl-effective 
primer  was  developed  for  the 
niidrange  letter  quality  printer 
market  and  extends  Olympia's 
current  line  of  lower  speed 
printers.  Word  processing  and 
office  information  s\'slems  are 
onh  two  uses  for  this  new 
[printer. 

For  use  with  kc\ board- 
oriented  displays,  the  ESW  3000 
incorporates  an  Olympia  print 
wheel  with  100  characters.  Stan- 
dard lettering  in  many  popular 
typestyles,  proportional  spacing, 
four  pitches,  bi-directional 
printing,  and  print  wheel  cassette 
insertion  for  operator  conveni- 
ence are  all  features  of  the  new 
ESW  3000.  Print  speed  is  35 
characters  per  second.  Tractor 
and  sheet  feed  options  are 
available. 

fa.sei'-shar]5  ]jrinl  ciualiiv,  a 
choice  of  ribbon  svstenis,  and 
economical  pricing  make  the 
KSW  3000  attracti\e  to  both  end 


users  and  OEMs. 

The  single  unit  price  of  the 
ES\V.'?000isunderS2,000. 

Olympia  USA  Inc. 
Box  22 

Somen'illi'.  NJ  08876 
(201)722-7000 


Joystick  Stick 
Stand 

K-Byle's  new  Stick  Stanti  with  the 
Fastlxdl  Easy-Grip  Control  Knoli 
was  designed  in  reduce  ihe 
player's  hand  and  wrist  fatigue. 
It  also  frees  one  hand  for  a  more 
skillful  operation  of  the  fire 
button. 


This  stand  allows  players  to 
increase  their  physical  dexterity 
and  achieve  higher  scores.  B\' 
just  snapping  the  F^'astball  onto 
the  Joystick,  and  then  snapping 
the  joystick  into  die  Stick  Sland, 
the  player  is  all  set. 

For  additional  information 
on  Stick  Stand  (Model  No. 
ATH  1 000),  contact: 

K-Hxir 
P.d.  Box  456 
1705  Austin 
Troy,  MI  48099 
(3  n  1524-9878 


New  Product  releases  are  selected  from 
submissions  for  reasoiis  of  timeliness. 
available  space,  and  srenenil  interest  to 
our  readers.  We  refrrel  thai  we  are  itnahle 
to  select  all  new  product  submissio7ts  for 
publication.  Readers  should  he  aware 
that  we  present  here  some  edited  I'crsion 
of  materiol  submitted  by  vendors  and  are 
unable  to  vouch  for  its  accuracy  at  time 
of  publication.  © 
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24 

HOUR 

ORDER 

PHONE 


Nama. 


Addrsss. 
City 


Telephone 

Credit  Card  Number. 
Signature 


.  State. 


.Zlp_ 


Checl(On»:  DVisa  D  MasterCard  D  Ctiecic  Enclosed  D  C.O.D. 
Exptraton  Date 


OVER  150 

ITEMS, 

OVER  60 

COMPANIES, 

PLUS  MORE! 


SJB  MSTRIBUTORS. 
THE  MOST  COMPETmVE 
PRKES  ON  COMMODORE 
PRODUCTS. 


Q  Gommodore 


REGISTER  FOR  OUR  NEW 
SOFTWARE  SUPPORT  SERVICE! 

ORDER  TOLL-FREE 

800-527-4893      800-442-1048 

(Outside  Texas)     {Within  Texas) 

MASTERCARD,  VISA,  MONEY  ORDER, 
BANK  CHECK,  COD  (ADD  $5)  ACCEPTED. 

Add  3%  Surcharge  For  Credit  Cards. 

Ifi  Stock  Items  Stiipped  Within  48  Hours,  F.O.B.,  Dallas,  Texas. 

All  Products  Shipped  With  Manufacturer's  Warranty. 


SJB  DISTRIBUTORS,  INC. 

10520  Piano  Road 

Suite  206 
Dallas,  Texas  75238 
(214)  343-1328 

Prices  are  subject  to  change  without  notice. 


AUTHORIZED  SALES  AND  SERVICE 
FOR  THE  FOLLOWING  PRODUCTS  — 

HARDWARE: 

SuperPET  SP9000,  96K $1 ,409 

CBM  8032  Computer,  80  Col 1,059 

CBM  8050  Disk  Drive,  1  Mb 1,269 

CBM  8250  Disk  Drive,  2  Mti 1 ,760  (New) 

CBM  D9060  Hard  Drive,  5  Mb 2,795  (New) 

PET  4032  Computer,  40  Col 795 

CBM  4040  Disk  Drive,  340K 919 

CBM  2031  Disk  Drive,  170K 489 

CBM  Memory  Expansion,  64K 359 

CBM  4022  Printer,  Graphics 409 

CBM  8023P  Printer.  1 50  CPS 699 

CBM  8300P  Printer,  Ltr  Qual 1,589 

VIC  20  PRODUCTS 

VIC  20  Computer,  5K 259 

VIC  Datasette  Recorder 69 

VIC  1540  Disk  Drive,  17DK 467  (New) 

VIC  1515  Printer,  30  CPS 320 

VIC  8K  Memory  Expansion 49 

VIC  1 6K  Memory  Expansion 95 

VIC  24K  Memory  Expansion 149 

VIC  IEEE  Interface 80 

MONITORS:  (Perfect  for  your  VIC  20) 

Panasonic,  13"  Color $   360 

Panasonic,  9"  B  &  W 130 

SOFTWARE: 

The  Manager  Data  Base  System S    1 99 

OZZ  Data  Base  System  (8050) 289 

I.R.M.A.  Data  Base  System 380 

Silicon  Office  Data  Base.'Word  Processing  995  (New) 

WordcraftaO 289 

Wordcraft  Ultra 429  (New) 

VisiCalc 199 

Dow  Jones  Portfolio 

Management  System  (RS232) 120 

WordPro  4+  or  5 299 

Legal  Time  Accounting 449 

BPIA/R,G/L,  Job  Cost, 

Inventory,  Payroll 325  pkg 

Galaxy  One  Games 39 

V!C  Games  Cartridges 25  ea 

VIC  Cassette  Recreation  Pack 55 

VIC  Cassette  Calculation  Pack 55 

DISKETTES: 

Verbatim  #18158,  5W"of 

SS/DD,  Hub  Ring,  Box  of  10 $     30 

3M  "Scotch"  #744-0,  5'A" 

SS/SD,  Hub  Ring,  Box  of  10 33 

Memorex#3481,  5'/i", 

SS/DD,  Hub  Ring.  Box  of  10 28 

SJB  carries  many  other  lines  of  equipment  and 
products.  Call  us  for  a  free  catalog. 
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Advertisers  Index 


AB  Computers 54,55,94 

Aafdvark-80  131 

Abacus  Software  70 

Acorn  Software  Products,  Inc 65 

Advanced  Integrated  Development  57 

Adventure  Intemalional  15,17 

Albany  Tvpewriter  &  Computer  163 

The  Alien  Group  121,213 

Amplify,  Inc 171 

Anthro-Dlgitol  Software 110 

Artworx 69 

Atari,  Inc 7 

Batteries  Included  61 

Broderbund  Software,  Inc 2,3 

C-Mart  217 

CE  Software  154 

CFI  157 

Canadian  Micro  Distributors  Ltd 137 

Comm"Data  Computer  House,  (no 81 

Commodore  Business  Macfiines  BC 

The  Computer  Bus  44 

The  Computer  Express 209 

Computer  House  Div 52 

Computer  Mail  Order 202,203 

Computer  Marl<eting  Services  Inc 53 

Computer  Outlet 219 

Computer  Outpost  222 

Computer  Place  211 

ComputerMot  165 

Computertime,  Inc 209 

Connecticut  microcomputer,  Inc 13 

Cosmic  Computers  Unlimited  217 

Creative  Software   66 

Data  Equipment  Supply  Corp 167 

Don't  Ask  Computer  Softv^/cre 123,145 

Dynacomp,  Inc 76,77 

Dynamic  Technologies 173 

ECX  Computer  Company 107 

Eastern  House 63,218 

Eclectic  Systems  Corporation 93 

Educational  Software  inc 149 

Elcomp  Publishing,  Inc 187 

English  Soflwore  Company 190 

EPYX/ Automated  Simulations,  Inc 23 

Folk  Baker  Associates 63 

First  Star  Software 143 

French  Silk 141 

Gamma  Software 187 

Gloucester  Computer  Bus  Co 135 

HW  Electronics 155 

Horii  Software  165 

High  Country  Microsystems 186 

Human  Engineered  Software  11 

Huntington  Computing 205 

IDSI  27 

InHome  Software 29 

Intec  Peripherals  Corp 154 

Interlink.  Inc 100 

J.V.  Software,  Inc 21 

Jini  Micro  Systems,  Inc 110 

Krell  Software  Corp 97 

Leading  Edge IFC.IBC 

Lightning  Software 16 

Little  Wizard 212 

Lyco  Computer  Marketing  &  Consultants  221 

MMG  Micro  Software  126 

MSC  Software 59 

MTG Technical  Sales 163 

MACROTT^ONICS,  Inc - 150 

Madison  Computer 138 

Magic  Carpet 174 

Metron  Computer  Systems  59 

Micro  Computer  Service  Center 83 

Micro-Printer  Marketing  67 

Micro  World  Electronix  Inc 114 

Micro-Ed,  Inc 79 


Micro-Systems 31 

Micrograms  Incorporated  75 

Micromail  211 

Microsoft  Computer  Products  4 

Microspec  Ltd 141 

Midwest  Micro  Associates 135 

Midwest  Software  26 

Mooseware  Incorporated 160 

Mosaic  Electronics 117 

New  England  Electronics  Company  48,49 

Nufekop  134 

On  Line  Software 105 

Optimal  Technology,  Inc 191 

Optimized  Data  Systems  114 

Optimized  Systems  Software,  Inc 37 

P.  R.  Software  165 

P.R.I.C.E 215 

Pacific  Exchanges 44,131,138,173,177 

The  Paper  Tiger 212 

Percom  Data  Co,  Inc 19 

Peripherals  Unlimited  95 

Philadelphia  Computer  Discount 215 

PION,  Inc 91 

Precision  Technology,  Inc 107 

Pretzelland  Software  150 

Professional  Software  Inc 1,9 

Ttie  Program  Store  118,119 

The  Programmer's  Institute 123,125 

Protecto  Enterprizes  158 

Quality  Software 150 

Quantum  Dato,  Inc 133 

Questar  International  Inc 115 

Quicksoft  147 

R  C  Electronics  Inc 32,216 

William  Robbins 160 

Royal  Software 207 

SJB  Distributors,  Inc 223 

Sheridan  College  75 

Skyles  Electric  Works  113 

Small  Systems  Engineering 47,51 

Ttie  Software  Connection  103 

Software  Galore 190 

Software  Street  215 

Sport 'n  Sound  Electronics  211 

Star  Micronics  Inc 34,35 

Star  Software  158 

Strom  Systems  Inc. 213 

subLogic  Communications  Corp 25 

Sunrise  Electronics  201 

Sunrise  Software  32 

Sunshine  Peripherals  135 

Swifty  Softwore,  Inc 153 

Syncom 13 

T.H.E,S.I.S 81 

Tara  Computer  Products 125 

TOTL  Software  138 

TSASA  105 

Victory  Software  Inc 141 

Voicetek 59 

Wundefwore  141 


COMPUTE!  Publications 

COMPUTE!  Back  Issues  199 

COMPUTE!  Books 198 

COMPUTE!  Magazine  200 

COMPUTEl's  First  Book  of  VIC 104 

COMPUTEI's  Second  Book  of  Atari 185 

Every  Kid's  First  Book  of 

Robots  and  Computers 81 

Programming  the  PET/CBM 168,169 

Recreational  Computing  Bock  Issues 97 
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MORE  THAN  JUST  ANOTHH  mETTY  FUE 


Says  who?  Says  ANSI. 

Specifically,  subcommittee  X3B8  of  ttie  American 
National  Standards  Institute  (ANSI)  says  so.  The  fact 
is  all  Elephant™  floppies  meet  or  exceed  the  specs 
required  to  meet  or  exceed  all  their  standards. 

But  just  who  is  "subcommittee  X3B8"  to  issue  such 
pronouncements? 

They're  a  group  of  people  representing  a  large, 
well-balanced  cross  section  of  disciplines— from 
academia,  government  agencies,  and  the  computer 
industry.  People  from  places  like  IBM,  Hewlett-Packard, 
3M,  Lawrence  Livermore  Labs,  The  U.S.  Department 
of  Defense,  Honeywell  and  The  Association  of  Com- 
puter Programmers  and  Analysts.  In  short,  it's  a  bunch 
of  high-caliber  nitpickers  whose  mission,  it  seems,  in 
order  to  make  better  disks  for  consumers,  is  also  to 


make  life  miserable  for  everyone  in  the  disk-making 
business. 

How?  By  gathering  together  periodically  (often, 
one  suspects,  under  the  full  moon)  to  concoct  more 
and  more  rules  to  increase  the  quality  of  flexible 
disks.  Their  most  recent  rule  book  runs  over  20  single- 
spaced  pages— listing,  and  insisting  upon— hundreds 
upon  hundreds  of  standards  a  disk  must  meet  in 
order  to  be  blessed  by  ANSI.  (And  thereby  be  taken 
seriously  by  people  who  take  disks  seriously.) 

In  fact,  if  you'd  like  a  copy  of  this  formidable  docu- 
ment, for  free,  just  let  us  know  and  we'll  send  you 
one.  Because  once  you  know  what  it  takes  to  make 
an  Elephant  for  ANSI . . . 

We  think  you'll  want  us  to  make  some  Elephants 
for  you. 


BmUNI  HEiWYDUTYDISKS. 

For  o  free  poster-size  portrait  of  our  powerful  pachydenm,  please  write  us. 

Distributed  Exclusively  by  Leading  Edge  Products,  Inc.,  225  Turnpike  Street,  Canton,  Massachusetts  02021 

Call:  toll-free  1-800-343-6833;  or  in  Massachusetts  call  collect  (617)  828-8150.  Telex  951-624. 


COMMODORE  ]  I 

THE  WONDER  COMPUTER 
OFTHE1980s.UNDER$300r 


—WILLIAM  SHATNER 


"The  best  computer  value  in  the 
world  today.  The  only  computer 
you'll  need  for  years  to  come." 


Product  Fcaturts 

Commodore 
VIC-20 

Atari  ■ 
■(00" 

TI" 

TRS-«0- 

Color 
Computer 

Pritf 

S2yy.y5 

%^mm 

S454.IX) 

5,199.01) 

M;ixinnini  RAM  Memory 

32K 

IfiK 

43K 

UH 

Keyboard -Slylf 

FuII-Shc 
Ispewriler 
■  Style 

Flat 

Pia&lic 

Membrane 

Full-Size 

Typewriter 

Style 

Calculator 
Style 

Number  of  Keys 

60 

57 

48 

.53 

Programmable 
Function  Ke\s 

4 

0 

0 

0 

Graphic  Symbols 
On  Keyboard 

62 

I) 

0 

0 

DisplayabJe  Characters 

512 

256 

193 

256 

Microprocessor 

6502 

6502 

TMSy900 

6809 

Accessible 
Machine  Lanyuaye 

YES 

YES 

YKS 

YES 

Upper/Lower 
Case  Characters 

YES 

YES 

YES 

NO 

i 

-t 

Operates  with  all  Peripherals 
tDisk.  Primer  ant!  Modem} 

YES 

NO 

YES 

YES 

.5 

Full  Screen  Editor 

YES 

YES 

YES 

NO 

Microsoft  Basic 

Standard 

N/A 

N/A 

S  99.00 

Telephone  Modem 

5110.00 

5399,95 

5450.00 

5154  95 

HVF. 

Ai>'^KNri:Ki. 


wtmiJi-'kML  L  s 

PRACTICE 


0[^MB\M\M      ^ 


lil.Ul.  MI..^SihS 

l'HOM(H.nT,R 

SP.^tTE 


*Manufiietiirer\sugjjcsledretati  price  Mar  I.  I0S3 


Reati  the  chart  and  see  why  COMPUTE!  Magazine'  calls  the  VIC-20  coraptiter 
"an  astounding  machine  for  the  price."  Why  BYTE-  raves:  ". .  .the  VlC-20 
computer  unit  is  unexcelled  as  a  low-cost  consumer  computer."  Why  Popular 
Mechanics'  says  ". . .  for  the  price  of  around  S300,  it's  the  only  game  in  town  that  is 
more  than  just  a  game."  And  why  ON  COMPUTING  INC*  exclaims;  "What  is 
inside  is  an  electronic  marvel ...  if  it  sounds  as  if  I  'ra  in  love  with  my  new 
possession.  1  am." 

The  wonder  computer  of  the  1980s.  The  VIC-20  from  Commodore,  world's 
leading  manufaciurerof  a  full  range  of  desktop  computers.  See  the  VIC-20  at  your 
local  Commodore  dealer  and  selected  department  stores. 

t  AprifSI  is.ui;         2  May 'Rl  Ksuc         3  Nowitibci '81  isiuc         4  Fall'Sl  i»ue 


CommtHktre  ("iinstiiner  PrtJducIs  Division 
487  Devon  Park  Drive.  Wayne.  PA  19087 
Canadian  Residents;  Commodt>re  Computer  Systems 
3370 Pharmacy  Ave.,  Agincourt.Onl..  Canada,  Ml  W2K4 


Please  send  me  more  Infonnalion  on  the  VIC- 
N;ime 


:o. 


COMPUTER 


